bs Fre L. a, a "MR 3" a es + js 7 BE . 9 R , wa] 4 £ S7* LIE tl ir | fe BG = 4 \ es C 
W Srths7 . $7." 3 WE TOE RED” 1 u : . . 
+ by * pas WW; PF % J , SLE _ + ww XL o £ 2 © 5 1, 
4 6 4 ; 


—_ 


Mathemaricall 


M AGICK 


THE WONDERS 


That may be performed by 
Mechanical Geometry. 


In two Books. 


— —_— 


cn —_—_— 


CONCERNING 


Mehl po WERS. 
OTIONS. 


BEING ONE OE 


| The moſt eafie, pleaſant, uſefull, 
(and yet moſt neglectec) part of 


Not beſo ore wind] of i ia this Janguiag 


By F. w. M. A. 


Tixyy XpaTEUEY @ ay ' QuUats 1 vixaus a. 
LONDON, 


Printed by 24 F. fot $4, Gellibrand at the 
| of braſen Serpent in Pauls Church- yard. 1648. TI 


ature 


— —_—_—_ 
— 


——_— Ks 
—_W— —_— 


pr CE EEEEECg 


a_— 


henna 


heacnand ——— 


og gs Should not thas have preſented 


TO HIS | 
HIGHNESSE 
' The Prince Elecor 


Palatine, | 


May it pleaſe your Highneſſe, 


IV | civerſions,where 1 owe my 
S a. /udy and buſineſs , but that 
& JS where all is due, a man may 
not juſtly withhold any part. 
This following Diſcourſe was compoſed 
ſome years ſince at my ſpare hours in the 
Univerſity) The Subject of it is mixed 
Mathematicks ; which 1 did the rather at 
ſuch times make choice of , as being for 
the pleaſure of it, more proper for recrea- 
tion, and for the tacility wzore ſutable to 
my abilities and leiſure, 

I ſhould not Sir, have been ambitious 
of any ſo Great ( T could not of any Better) 
| Patronage, had not my relation both en- 
 gaged and emboldned me to this Dedica- 
£103, 

They that know your Hizhneſs how 


Treat an enconrager you are, and how able 
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| « Fudge in all kind of ingenuous arts and 
literature , muff needs acknowledge your! 
preſiures and low condition, to be nont of 
the leaſt miſchiefs' ( amongſt thoſe many' 
other ) under which the Common wealth of 
learning does now ſuffer. | 
It would in many reſpetts much conduce 
to the generall advancement of religion 
| and learning, if the reformed Churches in| 
| whoſe cauſe and defence your family hath | 
ſo deeply ſuffered, were but effetually. 
mindfull of their engagements toit, And 
particularly, if theſe preſent unhappy aif-) 
| ferences of this Nation did not bcraſion too, ' 
'mnch forgetfullneſs of their former zeal| | 
and profeſſions for the vindicating of Jour | 
WM family, and the reſtoring of your High- | 
neſs; the haſtning and accompliſhment of | 
(which, together with the increaſe of all| 
heaverly bleſſings upon your Highne(s, ſhall | "| 
oy the hearty dnily prayer of | 
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Your Highneſs | 
| | 
moſt bumble and mf devored | 


ſervant ad Chaplain, | 


| Joun W1Llx1Nns. 
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WR were aſhamed to enter, He told 


TO 
THE READER. 
SR. ST! is related of Heraclutxs,that when 


Key his Schollars had found him in a 
HE 9] 2g tradeſmans ſhop, whither they 


them , Quod neque tal loco dr 


| deſunt rmmortales, = the gods were as well 


A Te ee cuons 


| ual exerciſe and praQtiſe of them be efleemed 


converſant in ſuch places as in others , Inti- 


| be diſcerned even inthoſe common arts, which 
'Te ſo much deſpiſed ; And though the ma- 


zenoble, yet the (tudy of their generall cauſes 
and principles, cannot be prejudiciall to 
| any other ( though the moſt ſacred ) pro- 


| mating that a divine power and wiſdome ca | | 


\ fefſion, 

| It hath been my uſual cultome 1n the courſe 
of my other ſtudies, to propoſe divers Mathe- | | 
| maticall or Pniloſophicall inquiries, for the | 
| recreation of my leiſure hours, and as I could 
Igather ſatisfation to compoſe them into ſome 


- forme and method. 
'Some «> theſe have been formerly publi-' 
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ſhed, and I have now ventured forth this 
diſcourſe ; wherein beſides the great delight 
and pleaſure ( which every rationall Reader 
muſt needs find in ſuch notions as carry 
with them their own eyidence and demon- 
fration ) there is alſo much real benefit to be 
leamed ; particularly for ſuch Gentlemen as 
employ their eſtates in thoſe chargeable ad- 
| ventures of Drayning, Minzs, Cole-pus, &c. 
who may from hence learn. the chief grounds 
and nature of Engines, and thereby more 
ealily avoid the deluſions of any cheaung 
Impoſter : And alſo for. ſuch common arti- 
| ficers, as are well skilled in the practiſe of theſe 
arts, who may be much advantaged by the 
right underſtanding of their grounds and 
Theory. | ? | 
Ramus hath obſerved, that the reaſon why 
Germany hath been {o eminent for Mechanicall 
( inventions, is becauſe there have been pub- 
lick Lectures of tnis kind inſtituted amongſt 
them, and thoſe not onely in the learned 


the capacity of every unlettered ingenious 
Artificet. | | £1 Fre, 


| This whole Diſcourſe I call © Mathemati- 


cal Magick, becauſe the art of ſuch Me- 
' chanical mventions as are here chiefly inſiſted 
upon, hath bzen formerly ſo (iyled ; and in 
alluſion to vulgar opinion, which doth com- 
| monly attribute all ſuch ſtrange Lge 
unto 
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To the Reader. 1 


languages, but alſo in the vulgar tongue, for | 
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price and hardly gotten ; and beſides, there | 


not infilted ypon by others. = | 


To the Reader. _ 


unto the power of Magick ; For which rea- | 
ſon the Ancients did name this art Oavuare- 
TormTinh, or Mirandorum Effettrix, 

The farſt book is called Archimedes, becauſe 
he was the chiefeſt in diſcovering of Mecha-| 
nical powers, | | 

The ſecend: is ſtyled by the name of De- 
dalas, who is related to be one of the firlt and 
moſt famous :mongſt the Ancients for his 
Skill in making eAztorata , of felf-moving 
Engines : both theſe being two of the firtt! 
Authors that did reduce Matnematicall. prin- | 
Ciples unto Mechanical experiments, 

Other diſcourſes of this kind, are for the 
moſt patt Jarge and voluminous , of great 


are not any of them ( that I know of ) in our | 
vulgar tongue , for which, theſe Mechanicall 
arts of all other are moſt proper. Theſe in- 
conveniences ate here in ſome meaſure reme- | 
died, together with the addition ( 1f I miſtake. 
not ) of divers things very conſiderable, and 
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Ch. 4. Concerning the ſecond Mechanick 


THE CONTENTS 
| And Mcthod of this following 
Diſcourſe. 


——_ 


OO ———_——————_ 


| The firſt Book. 


Chap. 1, He excellency of theſe Arts, 
hy they were concealed by 

the Ancients, The Amthours that have 

| Freated of them, 

Ch. 2, Concerning the name of this Art. 

That it may properly be ſtyled liberall, 

The [ubjeftrand nature of it. | 


Ch. 3. of the firÞ Mechanicall faculty, 
' theBallance. 


| faculry,the Leaver, 


Ch. 5, How the naturall motion of living | 


| creatures is conformable to theſe artifi- 
call rules, 
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| | Ch, 6. 
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|Ch, 6.  Contervine the Wheel, 
Ch, 7. Concerning the _ 
Ch. 8. of the Wedpe, 
Ch, 9. of theScrew, 


| Ch. 10, An inquiry into the magnificent 
works of the Ancients, which much ex- 
ceeding our later times may ſcem to in- 
ferr a decay intheſe Mechanical arts, © 
| 
| Ch, 11, That the Ancients had divers mo-: 
tives and means for ſnch vaſt magni- 
 ficent works, which we have not, | 


1 


_ 12, Concerning the force of the Me- 
| - chanick facatties; particularly, the Bal- | 
| lance a#d Leaver, How they may be 

rontrived to move the whole world, or 
any other conceivable weight, 
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|Ch, 13. of the Wheel, by multiplication]. 
of which, it is eafie 10 move any 1magt- 
nable weieht, 


Ch, 14. 
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The Contents. 
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Ch. 14, Concerning the infinite ſtrength 
of Wheels, Pulleys, and Screwes , 


that it ts poſſoble by the. multiplication| 


of theſe, to pull up any Oak by the roots 
with a hair, lift is up with a ſtraw, or 
blow it up with ones breath, or to per- 
form the greateſt labour with the leaft 


power, 


Ch. 15.. Concerning . the proportion of | 


ſlowneſs and ſwiftneſs in Mechanical 
motions, 


Ch. 16. That it is poſſible to contrive 
ſuch an artificiall motion as ſhall be of a 
ſlowneſs proportionable to the [wiftneſs 


of the heavens, 


Ch. 17, of ſwiftneſs, how it may be in- 
creaſed to any kind of proportion. Con- 
cerning the great force of Archimedes 
his Enzines, Of the Balliſta, 


Ch. 18, Concerning the Catapultz , or | 


Engines for Arrowes. 


Ch.19, A compariſon betwixt theſe 
ancient 
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. ancient Engines, and the Gun-powatr 
inſtruments now in uſe. 


Ch, 20, That it is poſſible to contrive ſuch 
au artificial motion, as may be e&- 
qually ſwift with the ſuppoſed motion of 


the heavens, 


The ſecond Book, | 


Ch.r,t "He divers kinds of Automata, 
| or Self-movers : of Mills, of 


the contrivance of ſeveral motions by 
rarified air, A brief diereſſion con- 
cerning Wind-guns. 


Ch. 2. of a ſailing Chariot, that may 
without hor(es be driven on thelandby 
the wind as ſhips are on the ſea, 


Ch. 3. Ovncerning the fixed Automata, 
Clocks, Spheres repreſenting the hea- 
wvenly motions, The ſeverall excellen- 

 Cies that are moſt commendable in ſuch 
kind of contrivances, 


Ch.g. 


| 


- 5 Ps. Al... Mratrcor- 4c 4-2. 34A 
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Automata, repreſenting the motions. 


of living creatures, warious ſounds, | 


of birds, or beafts, and ſome of them 


articalate, 


Ch, 5. Concerning the poſſibility of fra-| 


ming an Ark for ſubmarine Navigati- 
0ns. The Difficulties and Conveniences 
of ſuch a comtrivance, | 


Ch. 6, of the wolayt Automata ;  Ar- 
chytas his. Dove, and Regiomontanus 
his Eagle, The poſſibility and great 
uſefulneſs of ſuch inventions. 


Ch. 7. Concerning the Art of flying. 


The ſeverall mayes whereby this hath | | 


been,or may be attempted, 


Ch.$, A reſolution of the two chief dif- | 


fieulties that ſeem to oppaſe thi poſſibility 
of a flying Charidt, 


Ch. 9. Of a perpetuall wotion, The ſeem- 
ing facility and reall. difficulty * of 
| any ſuch contrivance, The ſeverall| 
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|F ecting a continual motion by 
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The Contents. 


—wayes whereby 21 hath been attempted; | 
particularly by Chimifry. 


vers Iiſtoricall relations concerning 


together. 


Ch. 11, Severall opinions concerning the 
nature and reaſon of theſe perpetuall 
Lamps. 


Chap, 12, The moſt probable conje- 
Fure how theſe Lamps were fra- 
4 | 


'Ch, 13. Concerning ſeverall attempts of 
contriving a perpetuall motion by mag- 
neticall virtues, 

Chap, 14. The ſeeming probability 


| . ſolid weights in a' hollow wheel or 
, ſphere, 


Ch, 15. 


Ch, 10, of ſabterraneous Lamps, di- 


their duration for many hundred years 
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by fluid weights, Concerning Archi- 


bability of accompliſhing this inquiry by 
the help of that, with the falliblinef 
of it upon experiment, 


The Contents. 1.1 
Ch. 15. of compoſing 4 perpetuall mation | 


medes his water-ſcrew, The great pro- | 
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The excellency of theſe Arts, Why they . 


were concealed by the Ancients, The 


Authours that have treated of thens_ 


mo #2LL thoſe various ſtudies a- | 


5] bout which the ſons of men 
f@) 40 buſie their endeavours, 


ES may be generally compriſed 
| wider theſechree kinds : 
Divine, 
\Nacunl, 


Artificial, * 
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nor only the ſpeculati iy of Theologi- 
cal trut-:s, bur alſo the praiſe of 
thole virtues, which may advantage 
our min.!s, in the enquiry after their 
proper nappinzſs, AnJ titeſe arts a- 
lone may truly be ſtyled liberal 


9g liberum faciunt hominem, quibus, | 


cure virtus eft, (laith the divine Sto- 
ick) which tet a man ar liberty from 
his loſts and paſſions, 

To tie ſecond may be referred all 
that knowledo, which concerns the 
frames of this great Univerſe, or the 
uſual courſe of providence in the go- 
cernment of theſe created things, 

To t'e.laſt do belong all thoſe 
inventions, whereby nature 1s any 
way quicknzd or advanced in her de- 
fects : Theſe artificial experiments 
being (as it were) but ſo many Eflays, 
whereby men do naturally attempt 
to reſtore themſelves trom the firſt 
general curſe inflicted upon their la- 
bours. 

This following Diſcourfe , does 
properly appertain to this latter kind, 


__ Now 


Lis.s.| |} 


To the fi:(t of theſe, is reducible, | 
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Now Art may be ſaid, either to 
imitate na'ure; as in limming and pt- 
ctures; or to help nature, as iN medi- 
cine; or to overcome,and advance na* 
ture, as in theſe Mechanical ciſcl- 
plines, which in this reſpe& are by 
{o much to be preferred before the 


other, by how much their end and | 


power is more excellent, Nor are 
they therefore to be eſteemed leſs 
noble, becauſe more practical, ſtnce 
our beſt and moſt divine knowledg 
IS intended for a&tion, and thoſe may 
juſtly be counted barren ſtudies,which 
do not conduce to practiſe as their 
proper end, 

Bur ſo apt are we to contemn evely 
thing which is common, that the 
ancient Philoſophers eſteemed it a 
great part of wildom, to conceal 
their learning fiom vulgar apprehen- 
ſion or uſe, thereby the better ro 
mainrain it, in its due honour and 
reſpe&, And therefore did they ge- 


_nerally vail all their Arts and Scien- 


ces, under fach myftical expreſſions, 
25 might excite the peoples wonder 
EE ERR. 
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Archumedes \ or, 


and reverence , fearing leaft a more 


expoſe them to. contempt, Sic pſa 
myſteria fabularum cunicults operiun- 


tur, [ummatibus tantum viris, ſapientia | 


ipterprete,veri arcani conſcits ; Contenti 
ſont reliqui, ad venerationem , figuris 
defendentibus a vilitate ſecretums, faith 
a Platonick, 

Hence was it, that the ancient Ma- 


thematicians. did place all their learn- .| 


ing in abſtracted ſpeculations,refuſing 


' todebaſe the principles of that noble 


profeſſion unto Mechanical expert- 


- ments, Inſomuch, that thoſe very 
| Authours amongſt them, who were 


moſt eminent for their inventions 


of this kind , and were willing; by 


their own praQiſe, to manifeſt unto 


the world, thoſe artificial wonders, 


that might be wrought by theſe arts, 
25 Dedalus, Archytas, Archimedes,Q7«. 
were notwithſtanding ſo much infe- 


Qed with this blind ſuperſtition, as. | 
not to leave any thing 18-writing,con- | 
cerning the grounds and manner of | 


 Quin- | 


cheſe operations, 
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|  2uintilian ſpeaking to this pur- 
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poſe of Archimtdes, faith thus. Dugm- 
ow tantum tamque ſinonlurew Geome- 


 trie uſum, Archimedes, ſingularibus ex- 


emplis, & admirandis operibus oftende- 
rit, propter qu# non humans (ed divine 
{cientie landems fit adeptiss, hafit tamen 
in ille Platonis perſuaſiont,nec ullam 
Mechamicam literam prodere voluit. 

By which means, poſterity hath 
unhappily loſt, not only the benefir 
of thoſe particular difcoveries, but 
alſo the proficiency of thoſe arts in 
zeneral, For -when once the learn- 


ed men did forbid the reducing of 


chem to particular uſe, and vulgr 
experiment : others did thereupon.re- 
fuſe theſe ſtudies themſelyes, as be- 


ing but empty and uſeleſs ſpeculati- 


ons,, Whence it came to pals that 


the ſcience of Geometry was ſo uni- |Per-Rim. | 
verſally negleRed, receiving little or |.:., ;... | 


no addition for many hundred years 
rogether, 


Amongſt theſe Ancients, the di- 


vine Plato is obſerved to be one of 
the greateſt ſticklers for this fond 
_B 3 ___ opinion 
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opinion , ſeverely dehorting all his 
followers from proftituting Mathe- 
matical principles, unto common ap- 


| prehenſion or praftiſe, Likethe en- |] 


vious Emperour Tiberins, whois re- 
ported to have killed an Artificer for 
making glaſs malleable, fearing leſt 
thereby the price of metals might be 
debaſed, So he, in his ſuperſtition 
to Philoſophy, would rather chuſe 
to Ceprive the world of all thoſe uſe- 
jull and excellent inventions; wiich 


might be thence contrived, than to | 


expoſe that profeſſion unto the con- 
tewpt of the ignorant vulgar, 

But his Scholar Ariſotle,(as in ma- 
ny. other particuiars, fo likewiſe in 
this) cid juſtly oppoſe him, and be- 
came himſelt one of the firſt Au- 
thors, that hath writ any merhodi- 
cal Diſcourſe concerning thele arts, 
chuſing rather a certain and general 
benefit, before the hazard that mighr 
acctue from the vain and groundleſs 


' diſ-reſpects of ſome ignorant perſons, 


Feing fo tar from eſteeming Geo- 
metry diſhonoured by the applicati- 


on 
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.onof ittro Mechanical praRiſes, that 
he rather thought it to bethereby a- 
dorned.. as with curious yariety, and 
to be exalted unto its natural end, And 
whereas the Mathemaricians of thoſe 
former ages , did poſſeſs 'all their 
learning,” as covetous men do their 
wealth, only in thought and notion , 
the judicious driſtotle, ke a wiſe* 
Steward, did lay it out to particular 
uſeand improvement, rightly prefer- 
ring the reality and ſubſtance of pub- 
lick benefit, before the ſhadows of 
ſome retired {peculation., or vulgar 
opinion, 

Since him there have been divers 
other Authors, who have been emy- 


nent for their writings of this na- 


ture, Such were Hero Alexandrinus, 
Hero Mechanicus, Pappus Ale xar, ari- 
nus, Proclus Mathematics, Vitruv: #s, 
Guidus Ubaldus, Henricus Monantho- 


lins,Galileus \Gnevara,Merſenru, Bet- 


tinus, &rc, Beſides many others, that 
have treated largely of ſeveral en- 
gines, as Auguſtine Ramebi, Vittorio 
Zoncha, Facobus Beſſonius, egetius, 


Lipſh = B 4. Moſt 


| (enfleſs 


! impoicd by 


| ;niclleAus 


i. 
PIR 


Lypfrue. 
Polyorcct. 


l, 1. Dig- 
log. 3. 
. 43. | 


abſurd B- 
rymology 


jome,Qu7d 


in es me- 


| Cha'ar, as | 


it cacic arts 
did preſti- 
rute and a- 
dulterate | 
the under- 
ftandirg. | 


eruſed, and ſhall willingly acknow- 
dee my (elf a debtor to them for 
many things in this following Diſ- 
courſe, - : OY MT So Nog 
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| Concerning the name of this Art. That 


it may properly be ſtyled liberall, The 
ſubjeft and nature of it, © 


He word Mechanick is thought 

K to bederive( and 75 wines g 4recy, 
multum aſcendere, pertingere: intima- 
| ting the efficacy and force of ſuch in- 
ventions, Or elſe 2:4 #3 xaivev, (ſaith 
Euſt athinus ) quia hiſcere 208 ſenit, be- 


o 


ſloth or wearinels, 
'* According to ordinary fignificati- 


variety, that they admit not eitherpf 


the liberall arts ; whereas in propriety 
of ſpeech thoſe employments alone 
may- be ſtyled :Uiberall, which te- 
quire onely ſome bodily exerciſe, as 


manufaQures, trades,&c And onthe 


"Moſt of which Authours 1 have | 


cauſe theſe arts are ſo full of pleaſant 
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| contrary that diſcipline, which diſco- 
| vers the general cauſes, effets, and 
{ properties of things, may truly be e- 
ſeemed as 2 ſpecies of Philoſoply, 
But here it ſhould be noted, that 
this art is uſually diſtinguiſhed into a 
twofold kind: 
| 1. Rational. 
. 2, Cheirargical, 
The Rational is that which treats 


notions , which may concern theſe 
Mechanical practiſes. | 

The Cheirargical or ManuaH, doth 
refer to the making of thele inſtru- 
ments, and the exerciſing of ſuch par- 
ticular experiments, As in the works 
of ArchiteQure , Fortifications, and 
the like, 
_ Thefirſt oftheſe, is the ſubje& of 
this diſcourſe, and may properly be 
ſhiled /iberafl, as juſtly deferving the 
proſecution of an ingenuous mind. 


birth and original, we ſhall find it 
' toſpring from honourable parentage, 
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being produced by Geometry on the | 
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one fide, and natural philoſophy OR 


| the other, Tf accordingto its uſe and 


benefic, we may then diſcern that to 
this ſhould be referred all thoſe arts 


and profeſſions, ſo neceſſary tor hu- 


mane ſociety, whereby nature is not 
only direed in her uſual courſe, bat 


| ſometimes alſo commanded againſt 


her own law, The particulars that 
concern A:chiteture, Navigation , 
Husbandry, Military affairs, 8c, are 
moſt ot rhem reducible to this arr. 
both for their invention and ule, 
Thoſe other diſciplines of Logick, 


Rhecorick, &c, do not more protect 
and adorn the mind, than theſe Me- 


chanical powers do the body, 

And. therefore are they well wor- 
thy to be entertained with , greater 
induſtry and reſpect, than they com- 
monly meer with in thele times ; 
wherein there be very many that pre- 
rend to be maſters .in all the liberal 
arts, who ſcarceunderſtand any thing 
n theſe particulars; 

The ſubject of this art is concern- 


1ng the heavineſs of ſeveral bodies, 


Or 


| 
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| 


or- the ,propottion that is required | 


betwixt any weight , in relation: to 


'the power which may be able to 


move it, And {o it refers likewiſe 
to violent and artificial motion, as 
Philoſophy doth to that whichis na- 
tural. 


The proper end for which this art 
15 intended, is to teach how by un- 


derſtanding the tive difference be- 
twixt the wezeht and the power, a:man 
may adde ſuch a fitting ſupplement 
to the ſtrength of the povzer, that it 
ſhall be able. to move any conceiva- 
ble weight, though it ſhould never ſo 
much exceed that force , which the 
power is naturally endowed with, 

The art itſelf may be thus delcri- 
bed, to be a Mathematical diſcipline, 
which by the help of Geometrical 
principles doth teach to contrive ſe- 
veral weights and powers, unto any 
kind, either of motion or reſt, accord- 
ing as the Artificer ſhall determine, 

If it be doubted how this may be 
efteemed a ſpecies of Mathematicks, 
when as it treats of weights, and not 
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| of quantity z For atisfaRion to this, | | 


.gral parts. Soa pound doth conſiſt 


cies of Mathematicks.., Car, 


there aretwo particulars conſiderable, 
'1, Mathematicks inits latitude is t- * 
ſually divided into pure and mixed, 
Andthough the pare do handle one- 
ly abſtra# quantity in the general, as 
Geometry, Arithmetick : yer that which 
Is zixed doth conſider the quantity 
of ſome particular determinate ſubjeR. 
So Aſtronomy handles the quantity of 
heavenly motions, Muſick of ſounds, 
and Mechanicks of weights 8& powers, 
2, Heavineſs or weight is not here 
conſidered, as being {uch a natural 
quality, whereby condenſed bodies do 
of themſelves rend downwards , but 
rather as being an affeion, whereby | 
they may be meaſured. And in this | 
ſenſe Ariſtotle himlelt referres it ae 
mongſt the other ſpecies of quantity, 
as having the ſame proper eſſence, 
which is. to be compounded of inte- 


of ounces,drams,ſcruples. Whence it 
1s evident, that there is not any ſuch 
repugnancy in the ſubje& of this art, 
as may hinder it from being a true ſpe- 
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. Of the firſt Mechanical faculty, the Bal- 


lance, 


He Mechanical faculties, by 
which the experiments of this 


nature muſt be. contrived, are uſually 


reckoned to be theſe fix: 


I, Librs, | 1. The Ballance. 
2. Feit, . | 2, The Leaver, 
3. Axis in| 3, TheWheel, 
Peritrochio, | 
4. Trechlea. |; 4, The Pulley, 
5, Cuneus, | 5, The Wedge. 
6. Cochles, | 6. The Screw, 


Unto ſome of which, the farce of 
all Mechanical inventions muſt neceſ- 
farily be reduced, -I ſhall ſpeak of 


_ them ſeverally and in this order, 


Firſt,concerning the Ballance ; ow, 
and the Leaver are uſually confound 

cogether, as being bur one faculty,be- 
cauſe the general grounds and propor- 


tions of eithers force is.fo exaQly the 
fame, Bur for better diſtinion, and 
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\ more clear diſcovery of their natures, Þ 
ſhall creat of them Eval, 

The firſt invention of the ballance ' 
is commonly attributed to Aſtrea, 
who is therefore deified for the god- 
deſs of juſtice; and that inſtrument 
it ſelf advanced amoneft the celeſtial 
ſigns, 

The particulars concerning it are 
ſo commonly known, and of fach 
eaſte experiment, that. they will not - 
need any large explication, The chief 
end and purpoſe of it, is for the di- 
ſtintion ' of ſeveral ponderoſities ; 
For the underſtanding of which, we 
muſt note, that if the length of the 
ſides in the Ballance, and the weights 
at the ends of them be both mutually 
equal, then the Bzam will be in a 
horizontal fituation. But on the 
contrary, if either the weights alone 
be equal, and nor their diſtances, or 
the diſtances alone, and not the 

_. | weights, then the Beam will accord- 
ingly decline. 

As in this following diagram, 
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PF, 
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- Suppoſe an equal weight at-C, unto 
that at B, ( which points are both e- 
qually diſtant from the center A, ) it 
is evident that then the beam B F, 
will hang horizontally, Bur if the 
weight ſuppoſed at C, be unequal to 
that at B, or if there be an <qual 
weight at D E, or any of the other 
_ unequal diſtances the Beam muſt 
then neceſlarily decline, 

With this kind of Ballance, it is 
uſual by the help only of one 
weiekt, to-meaſure ſundry different 
oravities, whether more or lefs, than 
that by. which they are meaſured, As 
by the example here deſcribed, a man 
may with one pound alone, weigh any 
other body within ten pounds, be- 
cauſe the heavineſs of any oo_ 

coth 


C4 dan, 
Sutrzl, Ln. 


| b 


o 


rw  wARCEIEEEE—E—r—— ST  IEumoo wo ww oIW—_—_— WTI oo ore, ee—_—_— Yo oooW ooo Oe I Io n= oo We So Hobo ro ont 4c ic oe oo co wm I © Wo - -—e grr——_ 


/ 


= ,\, L. Mos 
9 ot * 


ld. tte. 4 Ss.” Sad a Cd. 


Cr e— 


rchimedes : or, 


Lis.1. 


A 
LAM. As... th. Als & thee x as. Pad EO—- 


Mechan, | 
C6, 21, 


:Pyov. 11,1 
'6E. I6. x2, 
|Item. cap, 

20,10, 33. 
Colle. 
Mahem. 
14.8. 


— 


| doth increaſe proportionably to its 
| diſtance from the Center, Thus one 


pound at D, will equiponderate unto 
' two pounds at 3, becauſe the diſtance 
A D, is double unto A 3, And for the 
{ame reaſon, one pound at E, will e- 
| quiponderate to three pounds at B, 
and one pound at F,unto ten at B, be- 


. | cauſe there is ſtillthe fame diſpropor- 


tion berwixt their ſeveraldiſtances, 
This kind of Ballance is uſually 


be of ancient ule, and is mentioned by 
Ariſtotle under the name of ganeye. 
Hence it is eafie to apprehend, how 
that falſe ballance may be compoſed 
ſoolten condemned by the wiſe man, 
as being an abomination to the Lord, 
If the ſides of the Beam be not e- 
qually divided, as ſuppoſe one have 
ro parts, and the other 11, then any 


| two weights. chat differ according, to | 
this proportion, ( the heavier being 


proces on the ſhorter fide, and the 
!ghter on the longer ) will equt- 
panderate, And yer-borh the ſcales 
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as if they were exattly juſt and rue, as in 
this deſcription, 


= 
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D | F. _ 


Suppoſe A C, to have 11 (uch parts, 
whereof 4 B, has but Io, and yet both | | 
of them to be in themſelves of equal 
weight, it is certain, that whether the | 
ſcales be empty, or whetherin the ſcole | 
'D, we put 11 pound,and at Z, ro pound, | 
yer both of them ſhall equiponderate, 
becauſe chere is juſt ſuch a diſproportion | 
in the length of the fides 4 C, being! | 
'unto A B,asIItolo, 

The frequency of ſuch couſenages 
in theſe dayes, may be evident from! 
common experience : and that they| _ | 
were uſed alſo' in former ages, may y | 

C appear | 
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| Lueftivn., | appear from A: teſtimony con- | 
bopg cerning the Merchants in histime, For 
| Bulgis. the remedying of ſuch abuſes the An- 
H-nce ehe [cients did appoint divers Officers ſtyled 
212ofia1;. Cvye54Ta,WhO were tO overlook the com- 
ea fider, © | MON meaſures. | 

| So great care was there amongſt 

the Jewes for the preſervation of 

[commutative juſtice from all abuſe; } 
and falſification in this kind, that thei | 
publick ſtandards and originals , by 
which all other meaſures were to be 
tryed and allowed , were with much 
relicion preferved in the ſanQuary, 
the care of them being commitred to 
the Prieſts and Levites , whoſe office 
t Chron, |1© was to look unto all manner of mea- 
| 43-29 (ures and ſize, Hence is that frequent 
Np :o, Expreſſion, According to the ſhekel of 
| 3. the Sanitnary; and that Law, All thy 
'7,ev,27.25 eflimations ſhall be according to the 
|”) ſhekel of the Sanfuary, which doth. 
'not reter to any weight or coin, di- 
ſtint from, and more then the vul- 
ear, ( as ſome fondly conceive ) but 
doth only oblige men in their deal-- 


ing and traffique ro make uſe of ſuch; 


a juſt 
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{juſt meaſures, as were agreeable unto the! 


pablick ſtandards chat were kept inthe} 


SMARRY,.- 

The manner how -ſuch deceitfull| 
batlances may be diſcovered, is by 
changing the weights into - each other 
ſcole, and then the inequallity will be 
manifeſt | 

From the former grounds rightly ap- 
prehended, it is eafte to conceive how 
4 man may find out the juſt proportion 


of a weight, which in any point giyen,, 
(ſhall equiponderate to ſeveral weights| 


oiven, hanging in ſeveral places of bn] 


Beam, . 


| - Some of theſe ballances are made] 
ſo exact, ( thoſe eſpecially which the| 
refiners uſe ) as to be ſenſibly turned} 


with the eightiech part ot a prain': 
which ( though it may ſeem very 
ſtrange) is nothing to' what * Capell:es 
relates of one af. Sedan, that would 
carn with the! four hundredrh part of a 
grain, BR CE Ken 4, 
There are ſeveral contrivances to 
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4.zj«:ls | are not very unlike in form,being both of 


proportion of ſeveral metals mixed to- 
gether , ene different gravity of divers 
bodies in the water, from what they have 
in the open atr, withdivers the like in- 
JEnuous Inquiries, - 
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| Cap, IV. 
Concerning the ſecond Mechanick faculty, 
the Leaver, 


— — = 


He fecond Mechanical faculty , 1s 
the Leaver ; the firſt invention of 
It is uſually afcribed to Neptune, and re- 
preſented by his Trident, which in the 
| Greek are both called by one name, and 


| 

| "<8. chem ſomeivhar broader at one end, than 
o*4 . | . 

7. , |inthe other parts, 

| £rchime | There is one main principle con- 

| des. de Ah 


aipends- |EELDINg It, which is ( as it were ) the 
rars.l.z, [very ſum and epitome of this whole 
prop.7.. [art. The meaning of ir is thus exprelſ- 
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is, as the weight is to an equivalent | | 
power, ſo. is the diſtance betwixt the 


ſtance betwixt the center and the| 
power, and fo reciprocally. Or thus, 
[the power that doth equiponderate; 
with any weight , muſt have the ſame! 
| proportion unto it, as there is betwixt 
their ſeveral diſtances from the cen- 
ter or fulciment : as in this. following | 


figure, | 


9 
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Where luppole the Leaver to be[- T;, ,. 
repreſented by the leneth A B, theſ :{fortecai., | 
center or, * prop at the point C, the| *#*X 


AItQY 


principle doth import thus much + |:=,04n 

that the power at E, muſt bear the| 3164» 

| Sc200!'tem. 
C23 ſame 
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weight and the center, unto the di-| ; 


weight to be ſuſtained D, the power that f/Pu; v5 | 


doth uphold it E. "re fs 
DR, vey Hheidus, 
Now the meaning of the foreſaid| þ 0... 
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[ſame proportion to the weight D, ri 


the diſtance' C A, doth to 'the other 
the preſent example, therefore it will fol- 


equiponderate to on pounds 'at A, 
or D, as is exprefled in the figure, 


becaute 'the point C, 45 ſuppoſed to 


ſide of which, the parts are of equall 
weight, >: 


onely to be obſerved when the power 
doth preſs downwards, ( as inthe tormer 
example ) but alſo in the other ſpecies 
i of violent motion, as /ifting, drawing, 
and the like, Thus it che piop or tul- 
ciment were ſuppoſed to be at the extre- 
mity of the Leaver, - 
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C B, which, becauſe it is otuple in 


be the center of gravity,” -on either 
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As in this Diagram at A, then the 
weight B, would require ſuch a diffe- 
[rence in the ſtrengths or powers that 
did ſuſtain it , as there is betwixt the 


ſeveral diſtances 4 C, and B C, For 
as the diſtance A B, is unto 4 C, © 
{is the power at C, to the weighr ar 
'B; that is, the power at A, muſt be 


double to that at C, becauſe the di- 
(ſtance B C, 1S tivice as much as Þ 4, 
From whence it is eafte ro conceive, 
how any burden carried betwixr two: 
perſons, may be proportioned agcord-, 
ing to their different ſtrengths, It! 
[the weight were imagined to hang, 
{ar the number 2, then the power at 
iC, would fuftain but two of thoſe 
parts, whereof that at 4, did uphold 
16, If it be ſuppoſed at the figure 
(3) then the ſtrength ar C, to that ar 
4, would be but as three to fifteen. | 
(Bur if it were ſituated ar the Ggure| 
(9) theneach of the extremities would 
participate of ir alike , becauſe that 
being the middle, both the diſtances 
are equal, It at the number (12) then 
che ſtrength at C, is required ro be 
| C 4 _ double 
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double unto that ar A. Andinthelike 


- [manner are we to conceive oftheother 


[intermediate diviſions. 

Thus alſo muſt it. be, if we ſuppoſe 
the power to be placed betwixt the 
|fulciment and the weight, as in this 
example, 


Where, as AC, is to 4 B, lo is the 
power at. B, to the weight at C, 
' Hence likewiſe may we cbnceive the 
reaſon why it is much harder to carry 
any long {ubſtance, either on the ſhould- 
\crs, or in the hand, .if it be held by 


| 


[either of the extreams, than it it be 
{ſuſtained by the midile of it, The 


| 
\Rrength that muſt equiponderate at the 


nearer end, ſometimes increaſing the 


.. weight almoſt double to what it is init 
elf, 
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Imagine the point A, to be the 
_ where any long ſubſtance ( as 
uppoſe a Pike ) is ſuſtained ; it is 
evident from the former principle, 
that the ſtrength at B, ( which makes 
it lye level ) miuſt be equal to all the 
length 4 C, which is almoſt the whole 


| Pike, 


And as it is in the deprefling, or 
elevating, ſo likewiſe is it in the draw- 
ing of any weight, as a Coach, Plow, 
or the like 
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Let the line DB, repreſent the Pole 
or Carriage on which the burden is 
ſuſtained, and the line 4 C, the croſs 


there is a ſeveral ſpring-tree G x, 
and 7 XK, to which either horſes or 
oxen may be faſtned, Now becauſe 
A, and C, are equally diſtant from 
the middle 53, therefore in this caſe 
the ſtrength muſt be equal on both: 


ſpring-trees to be faſtned unto the 
points E, or F, then the ftrength re- 
quired to draw on that fide, will be 
ſo much more, us the diſtance Z Z, 
or F B, is leſs than that of AB; that 
is, either as three to four, as X B, to, 


. 


barre , at each of its extremities, 


ſides; but if we ſuppoſe one of thelſe| 
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B A, Or as one to two, 3SFB, toOB A. 


| So that the beaſt faſined at A, will 
{not draw ſo much by a quarter, as the 


other at E, and but half as much as one 
at F, | 

Whence it is cafie to conceive how 
a busbandman ( cum 'inequales went- 
unt ad aratra juvenci ) may propor- 
tion the labour of drawing accord- 
ing to the ſeveral ſtrength of his 
OXen, 2 

Unto this Mechanicall faculty ſhould 
be reduced ſundry other inſtraments 
in common uſe Thus the oares, 
ſtearn, maſts, &c, according to their 
force , whereby they give motion to 


the ſhip, are to be conceived under this 
head, Ns 

* Thus likewiſe for that engine, where- 
' by Brewers and Dyers do commonly 
draw water, which Ariſtotle cals xnxiywer, 
land others Tolleney, This being 
the ſame kind -of inſtrument , | by 


_ | which Crchimedes drew up the ſhips of 


Marcellus, ' 


Cay, 


Mechan, 
C.29, 

Pet. Cri- 
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ca's it cor- 
ruptly Tel-" 
{enon, | 


; Tt + <M ; » ” E 


| 
Cay, V, 


How the natural motion of living 
creatures is conformable io theſe _ 
cral rules. 


He former principle. being alrea- 

dy explained Concerning artifi- 
cial and dead motions, it will fot 
be. altogether impertinent , if in the 
next place , we apply it unto thoſe 
that are natural in living bodies, 
and examine whether theſe alſo are 


not. governed by the ſame kind of pro- 


portions, 
In all perfe& living creatures, there 


is a twofold kind of motive inftru- 
ments - 

1, Primary, the muſcles, 

| 2, Secondary, themembers, 

| The muſcles are naturally fitted 

'to be inſtruments of motion, by the 

| manner of their frame and com 

ſure; conſiſting of fleſh as their c ie 

material , and beſides of Nervs » Lt 

gatures, Veins, Arteries, and Mem- 

branes, 
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The Nervs ſerve for the convey- 
ance of the motive faculty from the 


\ſpirit, and natural vigor, The Mem- 


| another There are beſides divers 


(brain, The Ligatyres for the ſtrength- 


. . > . 
and languiſh in their motions, The 


ning of them , that they may not flag 


Veins for their nouriſhment, The Ar- 
zeries for the ſupplying of them with 


branes for the comprehenſion or in- 
cloſure of all theſe rogether , and for 
the diftintion of one muſcle from 


fibre or hairy ſubſtances, which na- 
ture hath beſtowed for the farther 
roorcng of their motions; theſe 
being diſperſed - through every raulcle, | 
do ſo joyn together in the end of 
them, as to make intire nervous bo- | 
dies, which are called Texdopes , al- 
moſt like the gnſles. Now this (faith 


broader part of the Leaver, that is 


, 


Y 
by how much it is put to a greater! 


torce; ſo likewiſe by this, doth na-| 
ture jinable che muſcles and neryes! 
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Galez) may fitly be compared to the| pe pracir | 
Hippos. & 
: : , 2.0R {.L1 | 
put under the weight, which, as it}j,5%*" 
ought to be fo much the Rronger 
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[for thoſe motions, which otherwiſe would | 
be too difficult for them. _ 
Whence it may evidently appear, that | 
according to the opinion of that eminent 
Phyſitian, theſe natural motions are 
regulated by the like grounds with the 

q artificial, G42s CE 
2, Thus alſo is it in thoſe ſecon- 
dary inſtruments of motion, the mem- 
bers : amongft which ,, the hand is 
De uſupsr-| 5g yavor 3pyeror, the inſtrument of in- 
#enli. |ftruments ( as Galen Myles it; ) an as 
[the fonl of man doth bear in it the 
image of the divine wildome and 
providence , ſo this part of the body 
ſeems in ſome ſort to repreſent the 
omnipotency of God , whilſt it is] 
able to perform ſuch various and 
wonderfull effets by the help of this 
art, But now for its own proper | 
natural ſtrength , in the lifting any] 
great weight, this is alwayes propor- 
[tioned according to its extenſion 
from the body, being of leaſt force 
| when it is fully ſtretched our, or at 
| arms end, (as we ſay ) becauſe then] 
| the ſhoulder joynt is as the center of 
ts! 
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{its motion , from which, the hand in| 
that poſture, being very remote, the 
weight of any thing it holds muſt be 
accordingly augmented, Whereas the 
arm being drawn in, the elbow joynt: 
doth then become its center, which will } | 
| diminiſh the weight proportionably, 
as that part is neerer unto it than the 
| other, 
To this purpoſe alſo, there is a- 
| nother ſubtle probleme propoſed by |,,., 
| {riforle ,- concerning the poſtures of |c.;1. 
ſitting and riſing up. The quzre is 
this, Why a man cannot riſe up from 
| his ſear, unleſs he firſt , either bend 
his body forward, or thruſt his feet back- 
ward, 
In the poſture of fitting , our legs + 
| are ſuppoſed to makea right angle with 
| our thighs, and they with our backs as 
| in this figure 1 
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” | Where ler 4 , repreſent the back, 
BC, the thighs, C D, the legs, Now 
R it is evident, that a man cannot riſe 
from this poſture, unleſs either the back 
| A B, do firſt incline unto F, to make an 
| -  ]acuteanglewith thethighs BC; or elſe 
that thelegs C D, do incline towards E, | | 
which may alſo make an acute angle | 
[with the thighs B C'; or laſtly, unleſs 
both of them do decline to the points 
' | G H, where they may beincluded in the | 
ſame perpendicular.  - 
| For) 
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For the reſolution of which, the 


Philoſopher propoſes theſe two par- 


ticulars, 
1, A right angle (faith he) is a kind 


of equality, and that being naturally the | 


caule of reſt, muſt needs be an impe- 
dimen ro the motion of riſing, 
2. Becauſe when either of the parts 


are brought into an acute angle, the 


head being removed over the feer, 
or they under the head; in ſuch a 


poſture the whole man is muck 


neerer diſpoſed to the forme of ſtand- 
ing, wherein all theſe parts are in 
one ſtreight perpendicular line; then 
he is by the other of right angles, 
in which the bacx and Jegs are two 
parallels; or that of turning thele 
ſtreight angles into obtuſe , which 
would not make an erect poſture, but 
declining, 

Bur neither of theſe particulars ( as 
E conceive ) doe fully {1:92 the pre- 
ſent. quxre , neither ve che Com- 


mentators, Monantholius, or Guevara, 
better reſolve ic. Rather {uppole 
BC, to be as a Vedtis or Leaver, to- 
D wards | _ 
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wards the middle of . which is the 
| Place of the fulciment, A 3B, as the 
| weight, C D, the power that is to 
raiſe it, | 
Now the body being fituate in 
| this jeCtangular forme, the weight 
A B, muſt needs be augmented pro- 
portionably to its diſtance ' from the 
talciment, which is about halfe the 
thighs; whereas if we ſuppoſe either 
the weight to be inclined unto F, or | | 
| the power to E, or both of them to | | 
|G H, then there is nothing to be| | 
| © lifted up but the bare weight it (elf, 
l | which in this fituation is nor at all | 
' { increaſed with any addition by di- 
ſtance, | 

| For in theſe concluſtons concern- 
ing the Leaver, we muſt alwayes 
imagine that point which is touched 
| by a perpendicular from the center 
of gravity, to be one of the tearms, 
So that the diverſe elevation or de- | * 
preſſion of the inſtrument, will in- | |: 
ferre a great alteration in the weight | | 
it ſelf, as may more cleatly be dil- | \ 
1 | cerned by this following Diagram, -| | 
F I Where/ 
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Where A, is ſuppoſed to be the | 
place of the prop or fulciment, 3 C, 
a Leaver which ſtands horizontally, the 
your and the weight belonging unto 

being equall both in themſelves, 
$5 alſo in their 6iftances from the 
prop. 

But now ſuppoſe this inſtrument 
to be altered according to the firua- 
tion D EF, then the. weight D, will 
be diminſhed by {o _— as hy] 
perpendicular from its center of gra- | 
D 2 wind. 


k 


—— ; % 


3 5 Archimedes ; Or, 


L1sB. 1. | 
| | vity H 1, doth fall nearer to the prop | 
or julciment at 4, Ani the power at 
| E, will be ſo much augmented, as the 
| perpendicular trom its center ( K EZ) does 
tall farther from che point at 4, And 
{o on the contrary in that other ſituation 
of the Leaver FG; whence it is eaſfle | 
to conceive the true reaſon, why the 
inclining of the body , or the putting 
back of rheleg, ſhould ſo much conduce 
tothe facility of rifing, 
| From theſe grounds likewiſe may 
cho we underſtand, why the knees thould 
Net. Hi, | be moſt weary in alcending, and the 
Exp.73. | thighs in deſcending, whichis, becauſe 
the weight of the body doth bear moſt 
upon the knee-joynts, in raiſing it (elf 
up, and moſt upon the mulcles of the 
thighs when it ſtayes it (elf in coming | 
down. ; 
There are divers other naturall 
| problemes to this purpoſe, which 1 
 forbear ro recite, We doe not fo 
much as goe, or fit, or riſe, without-| 
the uſe of this Mechanicall Geome- 


ity, 
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Cay, VI. 


Concerning the Wheel, 


He third Mechanicall faculty is 

commonly ſtyled axis in peritro- |} 
chio. It conſiſts of an axis or cylin- 
der, having a rundle about ir, wherein 
there are faſtned divers ſpokes, by m_ 
the whole may be turned round ; 
cording to this figure, 
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Where B C, does re Fr the Cy- 
_ which is ſuppoſed to move up- 
a {maller Axis at E, ( this being 


al one in compariſon to the ſeveral 
proportions, as if jt were a meere 


Mathematicall line) LG, 1s the run- 
dle or wheel, H F 1X, leverall A 


| or handles that are faſtned j in it ; 
| the place where the cord is fafined 


for the drawing or lifting up of any 
weight. 

The force of this inſtrument doth 
conſiſt in that dil-proportion of di- 
ſtance, which there is betwixt the 
Semiciameter of the Cylinder A 3, 


with the ſpokes F 4, For let uscon- 
ceive the line F B, to be as a Leaver, 
wherein A, 1s the center or fulciment, 


the power, Now it 1s evident from 
the former principles , that by how 
much the diſtance F 4, is greater 


then A B, by ſo much leſſe need the 
power be at F, in reſpe& of the 
weight at B, Suppoſe AB, to beas 
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bo e tenth part of AF, then the pow- 
er 
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and the Semidiameter of the rundle 
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B, the place of the weight, and F, of | 


| — =” 


er or ſtrength : which is but as a hun- | 
dred pound at F, will be equall to a 
thouſand pound at B. 
For the clearer explication of this fa- 
culty, it will not be amiſle to confider 
the form of it, as it will appear being 
more fully expoſed to the view. As in 
this other Diagram, 


Suppoſe A B, for the Semidiame- | 
ter of the Axis or Cylinder, and A C, 
+ | for the Semidiameter of the randle, 
' | with the ſpokes ; then the power | 
D 4 at | 
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| diſtance A B, is in compariſon to the 
| able to ſupport the weight D, hanging 


{ſpokes or handles E FGH, at either. 


_— 


at C, which will be able to ſupport the | 
weight D, muſt bear the ſame pro- | 
portion unto it, as A Z, dothto A C: 
{o that by how much ſhorter the 


diſtance A C, by ſo much lefle need | 
the power be at C, which may be 


at Þ. 
And fo likewiſe is it for the other 


of which , it we conceive any power, 
which ſhall move according ro the 
ſame circumference wherein theſe han- 
dles are placed , then the ſtrength 

of this power will be all one, as it it 
wereatC, But now ſuppoſing a dead 


| weight hanging at any of them, (as 


at F, ) then "the ciiproportion will 
vary, The power being {o much lefle 
then that ar Cc, by how much the 
line A "oy longer then 4 N The 
weight X, being of the {ame force at F, 
as it it were hung at 7, in which point 
the perpeadicular of its gravity doth cut 
the Diameter, 

The chief advantage which this 
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ioſtrument doth beſtow, above that | 
| of the Leayer, doth conſiſt in this 
particular, Ina Leaver , the motion 
can be continued onely for {o ſhott a 
ſpace, as may be an{werable to thar 
little diſtance betwixt the fulciment 
and the weight: which is always by ſo 
much leſſer , as the diſproportion be- 
twixt the weight and the power is 
oreater, and the motion it {elt more | 
eaſe : But now in this invention, that | 
inconvenience is remedied , for by 2 
frequent rotation of the axis, the 
| weight may be moved for any height 
| or length, as occaſion ſhall require, 
| Untothis faculty may we refer the 
.: force of all thoſe engines which con-. 
fiſt of wheels with teeth in them, 
|; Hence alſo may we iicern the rea- 
' ſon why ſundry inſtruments in common 
' uſe, are framed after the hke form 
with theſe following figures, 
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All which are but ſeverall kinds of 
this third Mechanicall faculty, In 
which the points 4 B C, do repreſent 
the places of the power, the fulc- 


ment, and the weight, The power 
being in the lame proportion unto the 
weight,asB C1Sunto B A, 
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Concerning the Pulley, 


Hat which is reckoned for the 
fourth Faculty , is the Pulley : 


needs not any particular deſcription, 
The chief parts of it are divers little 
rundles, that are moveable about their 
proper axes, Theſe are uſually C- 
vided according to their ſeveral firu-] 
ations, into the upper and lower, It 
an engine have two of theſe rundles a- 
bove, and two below, it is uſually cal- 
| led SimecC> if three reaas@,if many, 
| mV anacC. : 

The lower Pulleys onely do give 
force 10 the motion, If we ſuppoſe a 
; weight to hang upon any of the upper 
| rundles, it will then require a power, 
| that 1n it ſelf (hall be tully equall for 
the ſuftaining of it, 


which is of ſuch ordinary uſe , that it | 
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The Diameter A C, being as the 
beam of a ballance, of which 3 is 
the prop or center, Now the parts 4, 
and C, being equally diſtant from this 
center, therefore the power at FE, muſt 
be equal to the weight at D, it being 
all one asif che power and the weight 
were faſtned by two leverall ſtrings ar 
the ends of the ballance F 6G. 

Now all the upper Pulleys being 
of the ſame nature, it muſt neceſſarily 
follow , that none of them do in 
themſelves conduce to the eafing of 
the power, or lightning the weight, 


\but onely tor the greater convenien- 
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cy of the motion, the cords by this | 
| means being more eaſily moved then 
otherwiſe they would, 

But now ſuppoſe the weight to be 
ſuſtained above the Pulley, as it is 
| |in all thoſe of the lower ſort : and 
then the power which ſupports it, need 
be but half as much as the weight it ſelf. | 


Ler A C, repreſent the Diameter 
of a lower Pulley, on whoſe center 
at B, the weight 1s faſtned , one end 
of the cord being ryed to a hook at 
D. Now it is cvident, that halte the 
weight is ſuſtained at D, fo that 
there is but the other halt left ro be 
f. {uſtained | 
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ſuſtained by the power at Z, Ir be-| 
ing all one as if the weight weretyed 
unto the middle of the ballance F 6G, |} 
whoſe :nds were upheld by two ſeverall. 
| firings, F , and 7, 
And this ſame ſubduple proportion 
will ſtill remain, though we fuppole an | 
upper Pulley joyned to the lower, as in 


theſe two other figures. 
AN 
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Where the power at 4, is equall to | 
the weight at B: Now the weight at 
B, being but half the ponderofity c, | 
therefore the power at 4, noewith- 
ſtanding the addition of the * upper 
rundle, muſt be equivalent to. halt the | 
weight ; and as the upper Pylley alone | 
doth not abate any thing of the weight, 
ſo neither being joyned with the lower, | 
and the ſame ſubduple difference be- | 
twixt the power and the weight, 
which is cauſed by the lower Pulley | 
alone , doth ftill remain unaltered, | 
though there be an upper Pulley added 
unto it, 

Now as one of theſe under Pul- 
leys doth abate halte of that heavi- | 
neſſe which the weight hath in. it (elf, | | 
and cauſe the power to be in a ſub- | | 
cuple proportion unto it , ſo two of 
them do abate halte of that which | 
remains', and cauſe a ſu>quacruple | 
propqrtion, betwixt the weight and | 
| | the power; three of them a ſ{ubſex- 
| cuple, four a ſuboQuple : and (© for | [ 
five, or ſix, or as many 25 ſhall bere- | | 
| [, they will all of them ciminith | | 
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ſuſtained by the power at Z, Ir be-| 
ing all one as if the weight were tyed 
unto the middle of the ballance F G, 
whole :nds were upheld by two ſeverall. 
firings, F H, andG I. 

And this ſame ſubduple proportion 
| will ſtill remain, though we fuppoſe an 
upper Pulley joyned to the lower, as in 
theſe two other figures, 
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Where the power at 4, is equall to | 
the weight at B: Now the weight at | 
B, being but half the ponderoſity , 
therefore the power at 4, notwith- 
ſtanding the addition of the * upper 
rundle, muſt be equivalent to halt the 
weight ; and as the upper Pulley alone 
doth not abate any thing of the weight, | 
ſo neither being joyned with the lower, 
and the ſame ſubduple difference be- 
twixt the power and the weight, 
which is cauſed by the lower Pulley 
alone , doth fill remain unaltered, | 
though there be an upper Pulley added 
unto if, 

Now as one of theſe under Pul- 
leys doth abate halte of that heavi- 
 nefſe which the weight hath in. it (elf, 
and cauſe the power to be in a ſub- 
cuple proportion unto it , {o two of 
them do abate halte of that which | 
remains ', and caule a ſurquadruple | 
propqrtion, betwixt the weight and | | 
the power; three of them a {ubſex- 
cuple, four a ſuboQuple : and © for | | 
five, or ſix, or as miny 2s ſhall bere- | i 
' quired, they will all of them ciminith | | 
the | | 
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| che weight according to this propor- | 
| tion, f 

Suppole the weight in it {elf to be 
[1200 pound, the applying unto it one | 
of thele lower Pulleys, will make it bat 
| as 600, two of them as 3oo, three of 
chem as 150, &c, 

But now, if we conceive the firſt 
part of the ſtring to be faftned unta 
the lower Pulley , as in this other fi- 
 BUreart F » 


then 
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then the power at A, will be in a ſub- 
tripk proportion to the weight EX, 
becauſe the heavineſle would be then 
equally, divided unto the three points | 
of the lower Diameter B, C, D, each | 
| E BE : 


—— 
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of chem iupporting a like ſhare of the 
burden, If unto this lower Pulley 
there were added another, then the | 
power would be unto the weight | in a | 
{ubquintuple proportion, Ifa third, a 
{ubleptuple, and fo of the reſt, For | 
we muſt note , that the cords in this 
inſtrument are as ſo many powers, and 
the rundles as ſo many leavers, or bal- 


lances, 


Hence it 1s eafie to conceive, how 
the ſtrength of the power may be pro- 
portioned according to any ſuch degree, 
as ſhall be required , and how any 
weight given, may be moved by any 
power given, 

'Tis not material to the force of this 
inſtrument, whether the rundles of it 
be big or little, if they be made equall 
to one another i 1n their {everall orders ; 
But it 1s moſt convenient, that the | 
upper ſhould each of them increaſe 
as they are higher, and the other 
as they are lower, becauſe by this 
means the cords will be kept from | 
tangling, 


Theſe Pulleys may be multiplyed 
- Dl... 
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according to ſundry different ſituations, | 

not onely when they are ſubordinate, as 
in the former examples, but alſo when 
they are placed collaterally. 

From the {ormer grounds it is eafie 
to contrive a ladder, 'by which a man 
may pull himſelf up unto any height, 
For the performance of this, there 


is required onely an oo and a lower 
rundle: 
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To the uppermoft of theſe at A, there | 
ſhould be faſtned a ſharp. graple or” 

cramp of iron, which may be apt to. 
take hold of any place where it lights. | 
This part being firſt caſt up and faſtned, 

and the ſtaffe D E, at the nether end, | 
being put betwixt the legs, {0 that a 
man may fit upon the other B C, and { 
take hold of the cord at F, itis evident 
that the weight of che perſon at Z, will | 
be bur equal! ro half ſo much ſtrengeh | 
at F; (ſo that a man may eafily pull 
himſelt up to the place required, by 
leaning but little more then halt of his | 
own weight on the ſtring F, Or if the 
Pulleyes be multiplyed, this experi- 


ment may then be wrought with leſle 
labour, 
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Cay, VIII 
of the Wedge. 


He fife Mechanical faculty is the | 
Wedge, whictis a known inftru- 
ment, commonly uſed in the clea- 
O _ving | 
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ving of wood, The efficacy and grear- 
ſtrength of ir may be refolved unto 
theſe two particulars: 

I, The form of it, 

2, The manner whereby the pow- 
er is impreſſed apon it, which is by the 
force of blows. 


were) two Leavets, 


o_E 


IE 


A. 


1, The form of it repreſents ( as it |, 


Each fide A D, and A E, being one, 
the points B C, being in ſtead of ſe- 
veral props or fulciments; the weight 
to be moved at A, and the power 
that. ſhould 'moye it, being applyed 
to the top D E, by the force of 
| | ſome ſtroak or blow : as Ariſtotle 
{# | hath explained che ſeveral parts - of 

'* | this faculty, But now , becauſe this 
inſtrument may be ſo uſed that the 
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point of it ſhall not touch the body 
;ro be moved, as-in theſe other fi-| |. 
gur CS: | ; OY PIs +6 e] p 
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| Therefore Ubaldgs hath more ex- 
atly applied the ſeveral parts of it | 
atcording to this tgrm, that the point | {&: 
A, ſhould be as the common tulci- | * |: 
ment, in which both the ſides do meer, | 
and ( 25 it, were) uphold one another ; 
the points Z, and C, repreſenting that | #: 
| part of the Leavers where the weight | + 
iS placed, ; mp 
| It is a general rule, that the more 
acute the angles of theſe wedges are, 
| by ſo much more eaſie will cheir mo- 
tion be , the force being more eafily 
impreſſed, and the ſpace wherein the | [| 
body is moved, being ſo much the | + 
Ca Se 
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| The fecond particular whereby 


ner whereby the power is impreſt 
upon it, which is by a ſtroke or blow, 


| the efficacy of which doth much ex- 


ceed any other ſtrength, For though 
we ſuppoſe a wedge being laid on a 
peice of timber, to be prefled down 
with never ſo great a weight; nay, 
chough we ſhould apply unto it the 
power of thoſe other Mechanicall 
engines, the Pulley, Screw, &c, 
yet the effe&t would be ſcarce confi- 
derable in compariſon to that of a 
blow, The true reaſon of which, is 
| one of the greateſt ſubtilties in na- 
rure, nor 1s it fully rendred by any 
of thoſe who have undeittaken the 
reſolution of it, Ariſtotle, Cardan , 


| and Scaliger, do generally aſcribe it 
unto the {wifneſle of that motion ; | $51.4. 17 
But there ſeems to be ſomething | 


more in the matter then ſo , tor ©0- 
therwifte jt would tollow that the 
quick ſtroak of a light hammer, ſhould 
be of greater efficacy, then any ſofter 
and more gentle ſtriking of a great 


chis faculty hath its force, is the an- 
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| + 
= 
fledge, Or according to this, how | 
ſhould it come to paſle, that the force 
| of an arrow or bullet diſcharged near 
= at hand ( when the impreſſion of that 
violence, whereby. they are carried, | } 
is moſt freſh, and-ſo in probability | 
the motion at its (witteſt ) is yet not- 
withſtanding much lefle then it would 
| be at a greater diſtance, There is 
therefore further confiderable, the | 
quality of that inſtrument by which | 
this motion is given, and alſo the 
conveniency of diſtance through which 
it paſſes, + | 
Unto this faculty 1s uſually redu- | | 
ced the force of files, ſaws, hatchets, | | 
&c, which are as it were bur ſo ma- 
ny wedges taſtned unto a Vets or | | 
| Leaver, z 
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Of the Screw: 


'Hat which is uſually recited for 
| the fixth and laſt Mechanick fa- 
culty, isthe Screw, which is deſcribed 
0 be a kind of wedge that 1s multi- 
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plyed, or centinued by a helicall revo- | 
lution about a Cylinder, receiving its | Popus 

motion not from any ſtroak, but from |. 

a Vettis art one «nd of it, Ir is nſu- | 
ally diſtinguiſhed into two ſeverall | 
kinds : the male, which is meant in the 
former deſcription, and the female, 


which is of a concave ſuperficies, 


Ws 


Mechanical Powers. .,g9 | 


| The fotmer is noted in the figure 
' with the letter A, the other with F, 
| Ariſtotle himſelf doth not-ſo much | 


as mention this inſtrument, which | 
| yet- notwithſtanding is of greater 
force and fſubtilty, then any of the | 


reſt, It is chiefly applied to the {quee- 
zing or preſſing of things cown- 
| wards, __ 
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wards, asin the Prefles for Printing , 
for wine, oyl, and extraRting the juice | 
from other fruits, In the performance 
of which, the ſtrength of one man may | 
be of greater force, then the weight 
of a heavy mountain - It is likewiſe 
uſed for the elevating or lifting up of 
weights, 

The advantage of this faculty a- 
bove the reft, doth mainly confiſt in 
this.: the other inſtruments doe re- 
quire ſo much ſtrength for the ſup- 
porting of the weight to be moved, 
as may beequall unto ir, beſides that 0- 
ther ſuper-added power whereby it 
is out-weighed and moved ; fo that 
in the operations by theſe, a man 
does always ſpend himſelf in a contj- 
nued labour, 

Thus ( for example) a weight that 
is lifted up by a Wheel or Pulley , 
will of it felt deſcend, it there be 
not an equall power to ſuſtain it, 
But now in the compoſure of a Screw, 
this inconvenience. 1s perfectly reme- 
died 5 for ſo much force as 1s com- 
nuanicated unto this faculty, from the 
power 
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power that is applied unto it; is Il | 
retained by the very frame and na- 
ture of the inſtrument ir ſelf , fince 
the motion of jt cannot poſſibly re- 
turn, but from the very ſame place 
| whereit firſt began, Whence it comes 
to paſſe, thar any weight lifted up, | 
with the aſſiſtance of this engine, | 
may likewiſe be ſuſtained by ir, 
without the help of any externall 
power, and cannot again deſcend un- | 
to its former place, unlefſe the han- a 
dle of the Screw ( where the motion | 
firſt began ) be turned back: : ſo that 
all the ſtrength of the power, may 
be imployed in the motion of the 
weight, and none ſpent in the {uſtai- 
| ning of it, 
The chiet inconvenience of this 
inſtrument is, that in a fhort ſpace it 
will be ſcrewed unto its full length , 
and then it cannot- be of any fur- | | 
| ther uſe for the continuance of the | 
motion, unkeſle it be returned back , | 
| 
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and undone again as at the fiſt, Bur 
this is uſually remedied by another 
invention , commonly ſtyled a perpe- | 
| tuall | 
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| tual ſcrew, which hath the motion of 
4 wheel, and the force of a ſcrew, being 
both infinite, 


For the compoſure of which , in- 
ſtead of the temale, or concave (crew, 
| there muſt be a little wheel, with 
ſome notches in it, equivalent to 
(5: ufeg | £Eeth, by which the other may take 
in ſome hold of it, and turn jr round, as in 
Warches. | theſe other figures, 

This latter engine does ſo far ex-. 
ceed all other contrivances to this. 
purpole, that it may juſtly ſeem a] 
wonder why it is not of as _ 
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” _—_— I aim ar, for to {pecifie ſome 


TT 


aſein theſe times and places, as-any of be 


the reſt. 


Car, X; 
| 4n enquiry into the magnificent works 
of the Ancients, which much exceed- 
ing our later times , "may ſeem to 


inferre a decay in theſe arcs | 


Arts, 


 Hus have 1 briefly treated con- 


 cerning the generall principles of 
Mechanicks, together with the di- 
ſtint proportions betwixt the weight 
and the power in each feverall facul- 
ty of it ; Whence it is eafie to con- 
ceive the truth and ground of thoſe 
famous ancient monuments . which 
ſeem almoſt incredible to theſe fol- 
lowing ages, And becauſe many of 


chem recorded by Antiquity , were 


| of ſuch vaſt labour ani magniti- 


cence, and ſo mig'tily diſproporti- 
onable to humane {trength, it ſhall 
not therefore be i1mpert! nent unto the 


of 
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of the moſt remarkable amonſt them, |_ 
and to enquire into the means and | 
occaſion upon which they were firſt 
attempted, 
Amongſt the Agyptians, we read 
of diyers Pyramids, of fo vaſt 2 mag- 
nitude, as time it ſelf in the ſpace of 
ſo many hundred years hath not yet 
devoured, Herodotus mentions one of | 
them, ereQed by Cleopes an Agyptian 
Kings, wherein there was not any one 
ſtone leſſe then 3o foot long , all of 
them being fetched from Arabis. And 
not much after, the ſame Authour 
relates, how. Amaſis another Agypti- 
an, made himſelf a houle of one en- 
fire ſtone, which was a1 cubits long, 


| 14 broad, and 8 cubirs high, The 


ſame Amaſiris reported to have made 
the ſtatue of a Sphinx, or Egyptian 
Cat all of one ſingle ſtone, whoſe 
length was 143 foot, its height 62 
faor, the compaſſe of this ſtatues 
head containing 102 foot, In one 
of the Agyptian temples conſecrated |} 


to Fupiter, there is related to be an 
ves» conſiſting of 4 Smaragds 
K 0: 
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or Emeralds ; the whole is qo cubits | 
high, 4 cubits broad at the bottome, 
and'rwo at the top, Seſoſtris the King of | Dioder $i- 

oypt in atemple at Memphis, dedica- + ra 
ted to Pulcon, is reported to have | | 
exeQed two ſtatues ; one for himſelf, 
the other for his wife, both conſiſting 
of two ſeverall ſtones, each of which | 
were 30 cubits high. 

Amoneſt  , we read in ſa- 'Y 
| cred Writ of Solomons Temple, which 
for its ſtate and magnificence, might 
baye been juſtly reckoned amongſt 
the . ather wonders of the world, 
wherein beſides the great riches of 
the materials, therewere works roo of | , 4... | 
as great labour, Pillars of brafie 18 | rs. fi 
cnbits high, and 12 cubits round, | <p-5.v.17 
oreat and coſtly ſtones for the foun- | 
| dation of irc, Foſephus tels us that | Pebello | 
ſome of them were 40 cubits, others | 74446. | 
45 cubits long, And in the fame | 
chapter he mentions the three famous 
Towres built by Herod, wherein e- 
very ſtone being of white marble, 
was 20 cubits long, 10 broad, and 5 | 
high. And which was the greateſt 
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wonder, the old wallir cſelf was ſituated 
on a ſteep riſing ground, and yer the | 
hils uponir, on the tops of which theſe 
Towers were placed, were about 30 cu- 
bits high, that 'ris ſcarce imaginable b 

| What irength ſo many ſtones of ſuc 
oreat maenitude ſhould be conveyed to 
ſo high a place 

| Amoneſt the Grecians we read of 
the Fpheſian Temple dedicated to 
| Diana? wherein there were 127 C0- 
lumnes, made of fo many ſeverall 
ſtones, each of them. 60 foor high, 
veing. all taken our of the quarries 
in 4fa, *Tis ſtoried alſo of the bra- 
zen Coloſſus, or great ſtatue in the 
Iſland of Rhodes, that it was 70 cu-' 
birs high, The thumbs of it being 
bk big "that n> man could graſp one | 
of them about with both his arms, 
| when it ſtood upright, a ſhip might 
have paſſe] berwixt the legs of it, 
' with al its ſails fully diſplayed, being 
| chrown down by an earth- quake, the 
; braſſe of it did 1914 goo Camzls, Bat 
\ above all ancient deſigns to his pur-. 
' poſe, that would have bzen moſt 
HIST Ps wonder- ! 
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wonderfull, ahh a2 Grecian Archi- | 


tet did propound unto Alexander, to 


' cut the movintain Athos into the forme 
| of a ſtarue; which in his right hand 
ſhould . hold a Town. capable of ten 


thouſand men, and in his left a Vef- 


fell ro receive all the water that flow- 
ed from: the. ſeyerall ſprings in the 


mountain, But whether Alexander 
in his ambition did fear that. ſuch 
an ]doll ſhould have more honour 


eſe was the Teaſon, he refuſed to at- 
tempeit, : 

. Amongſt the Remaner we ad of a 
brazen Coloſſus, made at the command 
and charges of Nero, which was 120 


ſtarry, 


T-c Hic 6 Sydereus proprius ohder aſtra 


| Coloſſus, And itis ſtoried of AM, Curio, 
| Deperd. 


that he :ereted two Theaters ſuffici. 
F ently | 


mes, hd mY S_ 75; DV 
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Um. 


then he. himſelf,” or whether in his | 
o00d husbandry , hee thought that | 
ſuch a Microcoſme (if T may fo| 
ftlyle it ) would have. coſt "Him 
almoſt . as , much as. the conque- | 
ring of this great world, or what ever 


ml 


| foot high; Martiall calsi it Steress; or | 


B 


vitriiy. 


Architl,z. | 


Suer, Ner, 


Paxciyol, 


Tit. 8, 
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ently capacious of people, contrived 


moveable upon certain hinges ; Some- 


times there were ſeverall playes and 
[howes in each of them, neither being 
any diſturbance to the other; and ſome- 
times they were both turned about, 
with the people jn them, and the ends 
meeting together, did make a petfect 
Amphitheater : ſo that the ſpectators 
which were in either of them, might 
joyntly behold che ſame ſpectacles, 
There were beſides at Royze ſundry 
obelicks, made of ſo many intire 
ſtones, ſome of them 40, ſome 80, 
and others go cubits high, The chiet 


of them were brought out of Agyprt, 


where they were dug out of divers 
quarries, and being wrought into form, 
were afterwards ( not without incredi- 
ble labour, and infinite charges) con- 


 veyedunto Rowe, In the year 1586, 


| 


there was erected an old obelish, which 
had - been formerly dedicated unto 


{ the memory of Fulius Ceſar, Tr was 
one ſolid ſtone, being an Ophire or | 


kind of ſpotted Marble, 'The keight 


| of it was 107 foot, the breadth of it. 
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to be 956148 pounds, beſides the | 


without much wonder and praiſe. 
| Now if it ſeern fo ſtrange and glori- | 
us an artenipt to move this Obelzsk | 
for fo little 4 fpace, what then may | 


which yet notwithſtanding cannot 


- 
\ 


at the borrome was t2 foot, at the | 


top 8, Irs wliole weight is reckoned. 


heavinefſe of all thoſe . inftruments 


that were ufed about it, which (as it } 
is thought ) conld not amount tolefle | 
then 1042824 pounds, It was tran: | 
placed at the charges of Pope Sixtus | 
the fifth, from che lefe fide of the | 
Vatican, unto a more eminent place a- þ 


bout. 2 huridred foot off, where now 


it ſtands, The moving of this obelisk | 
is celebtated by the writings of above 
$6 feverall Avthours, ( faith Monan- 
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thilius) all of them mentioning it, not 


we think of the carriage of it out of 


Agypt, and divers other far greater | 
works performed by Antiquity? This | 


may ſeem to inter, that theſe Mecha- 


nicall aits are .now loſt, and decayed | 


amongſt the many othet ruines of time: 


be granted; without much ingrati- 


Comment. 


B z 
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in Mechan, | 
Ariſt.c.19, | 
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tude to thoſe learned men, whoſe la-. 
bouts in this kind we'enjoy, and may | 
juſtly boaſt of, And therefore for our 
better underſtanding of theſe particu- 
lars, it will not be amiſle to enquire 
both why, and how, ſuch works ſhould 
be performed in thoſe former and ruder 
ages, which are xot, and (as it ſhould 
ſeem) cannot be effeted in theſe later 
and more learned times, In the ex- 
amination of- which, we ſhall find that 
it is not the want of art that diſables 
us for them, fince theſe Mechanicall 
diſcoveries are altogether as perfect, 
and ( Ithink) much more exa& now, 
then they were heretofore z bur it is, 
becauſe we have not either- the ſame 
| motives, to attempt ſuch works, or 
the ſame mcays to effeft them as the 
Ancients had, 
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Cap.1 1. Mechanicall Powers. 


That the Ancients had divers motives 
and means for ſuch vaſt; magnificent 
works, which we have not, 


T 


4. 


11, Religion, Hence wis it that 
moſt of theſe ſtately buildings were 
intended for ſome facred uſe, being | 
either Temples or * Tomes, all of | 
them dedicated to ſome of their Dei- 
It was an 1n-bred principle-in 
thoſe ancient Heathen, that chey.could | . 
|not chuſe but merit very much by be- # 
ing liberal in their outward ſervices, 
An1 therefore we rea1 of Crefus, that 
being overcomein a battel, and taken 
by Cyrus, he did revile the gods of in- 
oratitude, becauſe they | had no better 
care of him, who had fo frequently | 
\ F 3 


ties, 


CaP, 


He motives by which they were 
exciced to ſuch magnificent at- 
' \tempts, we may conceive to be chiet- 
'ly three : 


) Religion, 
Policy. 


Ambition. 
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adored ' them with coftly . oblations, 
And as they did- conceive themſelves 
bound to part with their lives in de- 
fence of their religion : ſo likewiſe 
ſtate, about any ſuch deſign, which 
might promote or advance it, Whexe- 
as now, the generality of men, eſpeci- 


are in this reſpe& of another opini- 
on, counting ſuch great and immenſe 
labours, to be at the beſt but glorious 
vanities, The Temple of Solomoy in- 


| deed was to be a type, and therefore 
it was neceſſary that it thould be {© 


extraordinarily magnificent , otherwiſe 


perhaps amuci cheaper ſtructure might 


\ havebeenas commendable and fervice- 


able, 


2, Policy, that by this means they 
might find out imployment for the 


people, who of themſelves being not 
much civilized, might by idlenefle 
| quickly grow to ſuch a rudeneſſe and 
' barbariſme, as not to be bounded with- 


lin. 1. 6, | 1 any laws of government, Again, 


by this means the riches of the king- 


—D 
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to employ their utmoſt power and e- 


ally the wiſcſt ſort amongſt them, 
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dome did not ye idly i in their kings 


treaſuries , but was always in motion, 


| which could not bur be a great ad- 


vantage and improvement tothe Com- 
mon-wealth, And perhaps ſome of 
them feared leſt it they ſhould leave <0 
much money unto their ſucceſſors, i 
might bean occaſion to in-ſnare ks 
in ſuch idle and vain courſes as would 
ruine their kingdoms, Whereas in 
theſe later ages none of all theſe noli- 
tick incitements can be of any force, be- 
cauſe now there is imployment enough 
for all, and money little enough tor eve- 
ry one, 

Ambition to be known unto po- 
ſterity'; and hence likewiſe arole that 
incredible labour and care they be- 


ſtowed to leave ſuch monumegrs be- 


hinde them, as might * continue for e- 
ver, and make them famous unto all 
afrer ages: This was the reafon of | 
Abſalons pillar, ſpoken of in Scrip- | 


21, 


, P(al. 49, 


cure, to keep bis name in remembrance,” dag. 18, 


And doubtleſle- this too was the end | 
which many other of the Ancients 
have aimed at, in thoſe ( as they 


F 4 rnought ) | 
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| thought ) everlaſting buildings: 
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| tempts, 


| and opportunity , both tor the great 


But now theſe Jatet ages are much 
more acive and ſtirring - ſo that eve- 
ry ambitious man may finde ſo much 
buſineſle for the preſent, that he ſhall 
ſcarce have any leiſtire te trouble him- 
felf- about the future, And: there- 
fore in all theſe reſpects , "there is a 
oreat 'diſproportion betwixt the incite- 
ments of thoſe former and theſe la- 
rer times unto ſuch magnificent at- 


Again, as they differ much in their 
motives-unto them, {o likewiſe in 'the 
means of effeing them, | 


' Thete was toimerly more leiſure 


men to undertake ſuch works , and 
for the ' people to' perfet' them, 
Thoſe paſt ages were more' quiet and 
peaceable, the: Princes rather wanting 
imployment , then being over-prelt | 
with it, and therefore were willing 
ro make choice of ſuch great defigns; 
about which to © buſie themſgles : 
whereas now the world' is ' growne 
more politick , and therefore ' more 
F802; X- trouble- | 
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| troubleſome, every great man having 
| other private and neceſſary buſineſſe| 
| about vrhich to imploy both his time 
land means, And fo likewiſe for the 
common | people , who then living 
| more wildly without being confined 
| to particular trades and profeſſions , | 
might be more eafily collected about | 
ſuch famous imployments ; whereas | 
| now, if a Prince have any occafion| q 
tor an Army, it is very hard for him| 

to raiſe ſo great a mulcicude, as were! 

uſually imployed about theſe magnifi-| 

! cent. buildings, We read of 360000 i 

' men that were bufied for twenty years 

in making one of the Xgyptian Pyra- 

mids, And Herodotus tels us of 1000000 | , jj, . 
men who were as long in building 
another of them, About the..carr- 
age of one ſtone for Amaſis the diſtance 
of twenty days journey, there was for | 
[three years together imployed 2000 | 
choſen men, Governours, beſides 
many other under labourers, *'Twas 
[the opinion of * Foſephus and Nazi-| . Arg. 
anzep, that theſe Pyramids were built | z.:. c. 5. | 
(by Toſeph tor granaries againſt the | 
years 
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years of famine, . Others think that 
the brick made by the «children of 
1frael, was imployed about the { fra- 
ming of them, becauſe we read that ' 
the Tower of Babel did confiſt of brick 
or artificial ſtone , Gey. 11,2, And if 
theſe were the labourers that- were. 
butied about them , tis no wonder 
though they were of {o vaſt a magni- 


tude ; for we read that the children 


of 1ſracl at their comming out of A- 
gypt, were numbred to be fix hundred 
thouſand, and three thouſand , and 
five hundred and fifty men, Numb.1.46. | 
fo many. handialls of earth would al- 
moſt make a mountain, and therefore, 


| we may eaſily beleeve that ſo great 


a multirude in ſo long a ſpace as their 
bondage laſted, for above four hundred 
years, might well enough accompliſh 
ſuch vaſt deſigns, 

In the building of Solomons Fem- 
ple, there were threeſcore and ten 
thouſand that bare burdens, and four- 
{core thouſand hewers in the moun- 
rains, 1 Kings 5,15. | 

The Epheſiay Temple was built * | 

a 
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all Afia joyning together, the 127 | 
pillars were tmade by ſo many kings | 
according to their ſeveral ſucceſhons , 
the. whole work being not finiſhed 
under the ſpace of two hundred*and : 
fifteen yeers, Whereas the tranſpla- 
cing of that Obelisk at Rowe by Six- 
| tus the fift, (ſpoken of before) was 
done in ſome few days by five or fix 
hundred men ; and as the work was 
much lefle then many other recorded 
by Antiquity : fo the means by which 
|it was wrought, was yet far lefle in 
this reſpe&t then what is related of 
chem, 

2, The abundance of wealth, which 
was then ingroſſed in the poſicſhon of 
ſome few particular perſons, being now 
diffuſed amongſt a tar greater number. 
There is now a greater equality a- 
mongft mankind, and the flouriſhing | 
of Arts and Sciences, hath ſo ſtirred 
| up the ſparks of mens natural nobi- | 
lity , and made them of ſuch active 
and induſtrious ſpirits, as to free | 
themſelves in a great meaſuze from 
that ſlavery, which thoſe former and 
| wilder 
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£O amount unto 1880000 crowns , or 


puli largitus , majora dittu conabatnr , 


wilder Nations were ſubjeRed unto. 
In building one of the Pyramids, 
there was expended for the mainte- 
nance of the labourers with Radiſh 
and Onyons, no lefle then eighteen 
hundred talents, which is reckoned 


thereabouts, And conſidering the |- 
cheapneſſ2 of theſe things in thoſe 
times and places, ſo much money 
might go tarther then a-ſum tentimes 
greater could doe in the maintenance 
of ſo many now. 

In S9lomens Temple we know how | 
the extraordinary riches of that King, 
the general flouriſhing of the whole 
Stare, and the liberalicy of the people 
did jayntly concur to tne building of 
the Temple, | Pecuntarims copia & po- 


( faich Foſephus ) The Rhodian Coloſſus 
is reported to have coſt three hundreq 
talencs the miking. And fo were all 
thoſe other famous monuments of pro- 
portionable expence, 9 
Par irollus (peaking of thoſe Thea- 
ters that were erected at the —__ 
0 


. | of fomeprivateRomane Citizens, faith | | 
' |. thus : Noſtro hoc ſeculo wel Rex ſatis Deperd, 


' 


WT 3. $ AP x y wy þ 28 ON as ” Iu "ws 
”: \ EDIT +: 4, LEES us - 5 Teo on BLN OBI: 1 þ 
' " ITY Ig 2m Ss 
z © & Oh. 5 v 4 M6 any —_ ” 
* | - SY 5 oy f 
2 - 


an King is reported to have been fo 


| to ere an Obelisk, about which he had - 


| the artificers, or weaknefle of the cn- 
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haberet quod ageret adificio ejuſmedt eri- | 
gendo;, and a little atter upon the like | 
occaſion, Res mehercule miraculoſa, qua 
noſtris temporibus vix a potentiſfimo ali- | 
qno rege poſſit exhibert, | | 
2, Adde unto the two former con- 
{iderations that exa& care and inde- 
fatigable induſtry which they. beſtow- 
ed in the raiſing of thoſe ſtrufures: 
Theſe being the chief and .onely de- 
ſigns on which many of them did 
imploy all their beſt thoughts, and ut- 
moſt endeavours, Cleopes an Agypti- 


Tit. 18, 
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defirous to finiſh one of the Pyramids, 
that having ſpent all about it he was 
worth, or could poſſibly procure, he 
was forced at laſt to proſtitute his own . 
daughter for neceſſary maintenance, 
And we read of. Ramſes another King p,;, , 16] 
of Egypt, how that he was ſo carefull «.g. 
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imployed 20000 men, . that .vhen he | 
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feared leſt through the negligence of | 
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_ pine, 
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| vantage of Engines , did yer by cheir 


| gine, the ſtone might fall and break, he 
tyed his own ſon tothe top of it, that. 
ſo the care of- his ſafety might make 
the workmen more. circumſpect in their 
buſineſſe, And what ftrange matters 
| may be effe&ted by the meer diligence 
and labour of great multitudes, we 
may eafily diſcern from the wilde In- 
dians, who having nor the art ot ad- 


unwearied induſtry remove ſtones of an 
incredible preatneſſe, Acoft« relates 
| that he himſelf meaſured one ar 774- 
| enanaco, which was thirty eight foot 
long , eighteen broad , and fix thick, 
| and he affirms that in cheir ſtarelteft 
xdifices,there were many other of much 
vaſter magnitude. 

From all which confiderations it 
may appear, that the ſtrangeneſfe of 
thoſe ancient monuments above-arty | | 
 thar are now effefted, does not necel- | 
 farily infer any defe& of art in thefe 
| later ages, And I conceive, it were 
as eaſte to demonſtrate the Mechani- | 
call Arts in theſe times to be fo farre 
beyond the knowledge of fornter 
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ages, that had we but the ſame means as | 
che Ancients had, we might effe@ far 
greater matters then any they attemp- 
ted, and that too in a ſhorter ſpace, and 
with leſſe labour, 
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Cape, XII MN 
Concerning the force. of the Mechanick 
© faculties, particularly the Ballance and 
' Ltaver, How they may be contrived 
- to move the whole world, or any other 
conceivable weight, © 


WP 5 


A LL theſe magnificent' works of | 
£"\A the Ancients beforeſpecified, are | 
{carce confiderable in teſpe& of art, 
if we compare them with the famous 
ſpeeches and. acts of Archimedes : Of 
whom it is reported that he was fre- 
quently wont'ro ſay, how thar he 
could move, Datum pondis cum dats 
| potentia , The greateſt . conceivable 
'| weight with the Haſt conceivable 
power: and that if he did bar knoy | 
where to ſtand and faſten his /inſtru- 
ment, he could move the world, - 
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Archimedes ; or _ 


promiſes, though they | were altoge- 
ther above the vulgar -,apprehenſton 
or beliet, yet becaule his as were 
ſomewhat anſwerable thereunto, there- 


fore the King of Syracuſe did enat a 
| law whereby every man was bound to: | 
believe, what ever Archimedes would 


afirm, 


"Tis eafie to demonſtrate the Geo- | 


metricall truth of thoſe ſtrange aſſerti- 


ons, by examining them according to | 


each of the forenamed Mechanick tacul- 


| ties, every one of which is of infinite 
| power, » - | 
_ To begin with thetwo firſt of them, | 
the Ballance and the Leaver, (which | 


[ here joyn together, becanſe the pro- 


portions of both are wholly alike) 'tis 
| certain, rhough there ſhould bee the 


greateſt imaginable weight, and the 


leaft imaginable power, (ſuppoſe the | 


whole world, and the ſtrength of one 
man or intant') yet if we conceiye the 
ſame di{-proportion betwixt their fſe- 
verall diſtances in the tormer faculties 
from the fulciment or center of gra- 


— 


_ UP? q F 
, I, ogy. 1 gr gay 3, 0p epPortr 7 ERIC A OT - « 


"IE . 1 $5 x * \ *, 
"A th PEI I OT oo ns x 
by ” "$5 0 PYY "# T3. 6 
: ” 
» __ P26 = * 7 WON . F A 
; To » 
x % $ o ” | o 
I I } 
L | B © 


this great olobe of ſea and land; which | 


vity,' 
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|Cap.12. Mechanicall Power, $1 | 
— — —— | 
| vity, they would both equiponderate; | 
And if the diſtance of the power from 
the center, in compariſon to the diſtance 
| |of ging. 1 , were but any thing 
| more then the heavineſs of the weight 
| [is inreſpe& of the power, it may then | 
| | be evident from the former principles, 
| | that the power would be of greater 
force then the weight, and conſequently 


able to move it, 


———C.. 


Thu if we ſuppoſe this great globe at A, to 
parret —- 09 -con- 


WY an _T 


os. 


ee, 


33 


Stan: I.;. 
prop. 10. 


| C6tain 2400000000000000000000000. 
- pounds, allowing a hundred pound for | 
' each cubicall foot in ir, ( as Stevinine | 
| hath calculated ) yet a man or child | 
at D, whoſe ſtrength perhaps is bur | 


| equivalent to one hundred, or tenne 
| pounds weight, may be able to out- 


Archimedes , or, Lis. 1- | 


== 
| 
| 
| | 


| 


; 
f 
1 ! 


| 


Liofius Po- 
liorcie 6.1, 
Diatog.6. 


weigh and move it, if there be but 
a lictle greater diſproportion betwixr 
the two diſtances C D, andC 3, then 
there is betwixt the heavineſs of the 
weight, and the ſtrength of the pow- 
er, that is, if the diſtance C D, unto 
the other ciſtance C B, be any thing 
more then 240000C0co0000000000000000 


unto 100 Or 10, every ordinary in- | 


ſtument doth include all theſe parts 
really , though not ſenſibly diſtingui- 
thed. | 
Under this latter faculty I did be- 
fore mention that engine by which 


at the fiege of Syracuſe, This is ulu- 
ally ſtyled Tollezon, being of the fame 
form with that which is commonly 
uſed by Brewers, and Dyers, for the 


| dravwing of water, It conſiſts of two 
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Archimedes drew up the Roman ſhips, + 
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poſts, the one faſtned perpendicularly 
in the ground , the other being join- 
ted oncrols to the top of it, Atthe 
end he faſtned a ſtrong hook or grap- 
ple of iron, which being ler over the 


| wall to the river, he would thereby 


take hold of the ſhips, as they paſſed 
under ; and afterwards by applying 
ſome weight, or perhaps the force of 
Screwes to the other end, he would 
thereby litt them into the open air, 
where having ſwinged them up and 


fall : infomuch that Marcellus the 
Roman General was wont to ſay, 
F Wy vauoiv avTs wvualilavr tu JardT]ns Ap- 
water with. 


force, not only when it is continned 


ceived in' chis other form , which 1 
EIRY 7 | RR. 


ts MS... CCRT . "IF 


__y 
__— II 
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down till he had fhaked out the men | 
and goods that were in them, he would | 
then daſh the Veſlels againſt the | 
rocks, or drown them in their ſudden | 


xn, That Archimedes made uſe of | 
his ſhips inſtead of Buckets , to draw | 


This faculty will be of the ſame 


ia bis life, 


—_—— A — 
. ” 0 


in one,” but alſo when it is multiplied | 
| in divers inſtruments, as may be con- 


Pluarch. 
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Archimedes”, or, 


| cular form and motion, whoſe ſtrength 


| one another from the point where 
| chey touch the prep, to be but one 


| do not mention, as if it could be fer- 
viceable for any motion ( ſince the 
ſpace by which the weight would be 
moved, will be fo little as nor to fall 
under ſence ) but onely for the better. 
explication of this Mechanick prin- 
ciple, and for the right underſtan- 
ding of that force arifing from mul- 
tiplication in the other faculties , 
which do all depend upon this. The 
Wheel, and Pulley, and Screw, be- 
| ing bur as ſo many Leavers of a cir- 


may therefore be continued to a greater 
ſpace. 


Imagine the weight A, to be an hun- 
dred thouſand pounds, and the di- 
ſtance of that point, wherein every 
Leaver touches either the weight or 
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contains ten, then according -to the 
former grounds 10009 at B, will e- 
quiponderate to A, which is roooo0, 
ſo that the ſecond Leavyer hath bur 
10000 pounds 'to move, Now be- 
cauſe this obſerves the ſame propor- 
tions with the other in the diſtances 
| of its ſeverall points, therefore 1000 


| pounds at C, will be of equall weight 
1 to the former, Andthe weight at C, 


being but, as a thouſand pound , that 
which is but as a hundred at D, will 
| be an{werable unto it; and fo ſtill 
in the ſame proportion, that which 
14S but 10 at F, will be equall to 100 


at F, will alſo be equall to ten at E. 
Whence it is maniteſt, that x pound 
at F, is equall to 100000 at A; and 
the weight muſt alwayes be dimini- 
ſhed in the ſame proportion as ten 
to one, becauſe in the multiplication 
of theſe Leavers, the diſtance of the 
point, vihere the inſtrument touches 
the weight, from. that where it tou- 
ches the prop, is but as one ſuch 


G 3 part 


| at D; and that which is but one pound 


| ſuch part , whereof the remainder | 
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Arhimedes , or, Lip.1- 


| part whereof the remainder contains ten, 
Bnt now if we imagine it to be as the 
thouſandrth part, then muſt the weight 
be diminiſhed according to this pro- 
portion ; and then in the ſame multi- 
plication of leavers, 1 1, will be equal 
[0 1000 ©0O ©00 00G 000 pounds : ſo 
| that though we ſuppoſe the weight to 
be never fo heavy, vet let the diſpro- | 
| portion of diſtances be greater, or the | 
Leavers more, and any little power may | 
move it, EL ns 


— 


Cay, XIII. 
Of the Wheel, by multiplication of which 
| it is caſie to move an) imaginable 
weight. | Edo fb Ls 


He Wheel or axis 3 peritrochio, 
was before demonſtrated to bee 
| of equivalent, force with the former ' 
faculties, If we conceive the ſame 
difference betwixt the Semidiameter 
of the wheels or ſpokes 4 C, and the 
Semidiameter of the axis A B, as there 
k "ENG . LM 'F 

1s betwixt the weight of the "_— 

an 
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and the ſtrength of a man, it may then 


be evident; that this ſtrength of one 
| man, by the help of ſuch an inſtrument, 

will equiponderate to the weight of the 
| whole world, And if the Semidiame- 
ter of the wheel A C, be but apy thing 


the axis 4 B, then the weight of the 
world ſuppoſed at D, is in compa- 


riſon to the ſtrength of a man at C; 
it may then be maniteſt from the 


be of ſo much greater force then the 
weight , and conſequently able to 


move 1t. 
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| 


{ 


| 


The force of this faculty may be 
more conveniently underſtood and u- 
ſed by the multiplication of ſeveral! 
wheels, together with nuts belong- 
ing unto each of them; as it may be 
 eafily experimented in the ordinary 


of three wheels, and yet if we {up- 


{poſe a' man tied in the place of the 


weight, it were eafte' by a ſingle hai: 


| faſtned unto the fly or ballance of the 
| | G 4 


En _ Jack 
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more in reſpe& of the Semidiameter of 


— 


ſame grounds that this ſtrength will | 


_ of many 


Jacks that are uſed for the roaſting of | 
, eat Which commonly conſiſt bur 


An engine 


whtels is 
commonly 
cs}led 

CG loſſocoe 
063. 


H-w to 
pullavant 
above 
ground 
wich # {in- 
pic v2it, 


PATTEDY I ITS” p A6'> MEE gs. "7 ET OE>4 "WW "pe Ie g o 
EE" SE IS of 55 3 ae tz 62. & Fats "Þ *.. yr” 8 Oe 


—_ 

: wi 

a ; WY 
OA $+ 


© Archimedes + or C 


kc 


© Sq TOTES He 
A LS. 
Reſr x. 7 
IB.j. | 
© 3 © 


Jack, to draw him up fromthe ground, 
as will be evident from this following 
figure. ; 
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W here ſuppeſe the length of the! 
fly or ballance in. compariſon to! 
the breadth of its axis, to be as 10| 
to one, and ſo for the three other — 
wheels in reſp«& of the nuts that be-/ . 'f 
long unto them z ( though this diffe- * 
rence be ojtentimes leſs, as we may 
well allow it to be ) withall ſuppole| 
the weight (ora mantyedin the place 
of it ) to be a hundred pounds: I ſay 
according to this ſuppoſition, ' it is 
- | evident that the power at the ballance, 
which ſhall be” equall to the weight, | 
need be but as 1 to 10000, For the 
firſt axis is conceived to be but as the 
tenth part of its wheel, and therefore, 
though the weight in it ſelf be: as 
10000, yet unto a power that hath 
this advantage, it is but as 1000, and | 
therefore this thouſand unto the like 
power at the ſecond wheel, will be! 
but as 10c, and this 100 at thethird | 
but as 10; and laſtly, this ten at the 
ballance but as one, Bur the weight 
was before ſuppoſed to be 100, which 
to the firſt wheel will be bur 10, to the 
ſecond as one, to the third ay a deci- 
. _ mall, 
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Comment. 
in Gen.c.1. 
v.10.4r1.6, 
De wirivus 
motricibus 
T1 keoy, 16, 


hundreth part : ſo that if the hair be 
but ſtrong enough to lift ,.,., that is, 
one ten thouſandth part of a man, or 
' (which is ail one) one hundreth part of 
EE pu it may as well ſerve by the 
| helpof this inſtrument for the drawi 

| of him up, And thongh there be not 


| altogether (o great a diſproportion be- 
ewixt the ſeverall parts of a Jack, (as 


| in many perhaps there is not; ) and, 


' though a man may be heavier then is 
here ſuppoſed, yet 'tis withall confi- 
| derable that the ſtrength of a hair is 
able to bear much more then the hun- 
dreth part of a pound. | 
Upon this ground Merſexnns tells 
us out of Solomen de Cavet, that if 
there were an engine of 12 wheels, 
_ each of-them with teeth, as alſo the 
axes Or nuts that belong unto them, 
if the Diameter of theſe wheels were 
| unto each axis, as 2 hundred to one: 
| and if we ſuppoſe theſe wheels to be 
' fo placed, that the tecth of the one 
| might take hold of the axis that be- 
' longs ufito the next, and that the axis 


| of} 


Archimedes : or, Lis. | 


| mall, or one tenth, to the fails asone 
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'Car.13. Mechanicall Powers. gn 
| of the handle may turn thefirſt wheel, | 
and the weight be tyed unto the axis 
| of the laſt, with ſuch anengine asthis, 
| faith he, a child ( if hecould ſtand a- 
ny where without this earth ) might 
with much eaſe move it towards 
him. 

For according to the former ſup- | 
pokition , that this globe of fea and | 
| land, did contain as many hundred 
pounds, as it doth cubicall feet , viz, 
2 FOOCCO©COOOOCOOCOOOCOOOOOO, It May 
be evident that any ſtrength, whoſe 
force is but equivalent to 3. pounds, 
will by fuach an engine bee able to 
move if. 4 

Of this kinde was that engine ſo 
| highly extolled -by Stevinus , which 
he calls Paxcration, or Omnipotent, pre- |Pe Statica 
ferring it before. the inventions of |*”** 
| Archimedes, It confifted of wheeles 
and nuts, as that before ſpecified is 
ſuppoſed, Hither alſo ſhould be re- 
ferred rhe force of racks, which ſerve 
tor bending of the ſtrongeſt bowes, 
3s alſo thar little pocker engine where- 
with a man may break or wrench 0- | Fig.160. 
pa 
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pen any dore, together with divers the 


| likeinftruments in common uſe, 


| 


Cay, XIV. 


Wheels, Pulleys, and Screws That 
it is poſſible by che multiplication of 
theſe, to pull up any Oak by the roots 
with a hair, lift it up with a ſtraw, or 
blow it up with ones breath, or to per- 
form the greateſt labour with the leaſt 


power, 


Rom what hath been before deli- 
vered concerning the nature of the 
Pulley, it is eaſie to underſtand, how 
this faculty alſo may be proportie- 


| ned betwixt any weight , and any 
| power; as being likewiſe of infinite 
| ſtrength, 


'Tis reported of Archimedes, that 
with an engine of Pulleyes, to which 
he applyed only his left hand, he 
lifted up .* 5000 buſhels of corn at 


ding 


once, and drew a ſhip with all its la- 


Concerning the infinite frrength of | 


+. 
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ding upon dry land, This engine 
Zetzes cals Triſpatum , Or Triſpaſtum, 
which ſignifies onely a threefold Pul- 
|ley; But herein he doth evidently 
miſtake. for 'tis not poſſible that this 
aloge ſhould ſerve for the motion of 
ſo great a weight, becauſe ſuch an en- 
eine can but make a ſupſextuple, orat 
moſt a ſubſeptuple proportion betwixt 
the weight and power, which is much 
too litle, to reconcile the ſtrength of 
a man unto {o much heavinels, There- 
fore Ubaldus doth more properly ſtyle rn Va 
it Polyſpafon, or an inſtrurncent of ma- Y7 
ny Pulleys: How many, were eafic to 
find out, if we did exaatly know the 
weight of thoſe ancient meaſures, | 
ſuppoſing them to be. the ſame with 
| our bufhell .in Zngland, which con- 
tains 64 pintes or pounds, the whote 
would amount to 320000 pounds, 
half of which would; be lighrned by 
the help of one Pulley. three quar- 
ters by two Palleys, and fo onward, 
according to this ſubduple, ſubqua- 
| druple, and ſubſextuple proportion : 
So that if 'we conceive the cage 
| of | 
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Comment. 
mGen.c.1. 
V 10,art.6. 
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b 


| of the left hand to be equivalent unto 


ee 


20 or 49 pounds, it is cafie to find 
out how many Pulleys are required to 
inable it for the motion of ſo great a 
weight. 


us, that any little child with an en- 
Sine of an hundred double Pulleys, 


earth, though it were much heavier 
then it is, And in reference to this 


are we to underſtand that aſſertion of 
Archimedes (as he more immediately in- 


moving the world, 


likewiſe may be contrived of infinite 


force. 


cation, as well as any of the other fa- 


—— 
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might eaſily move this great globe of ' 


The wedge was before demonſtra- 
ted to be as a double Yeais or Lea- | 
ver, and therefore it would he tieed- | 
leſs to explain particularly how this 
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Upon this ground Merſennus tells | 


kind of engine ( ſaith Monantholiue ) | | | 


tendedit) concerning the poſhbility of | 


The Screw is capable of multipli- 


culties, and may perhaps be more 
ſerviceable for iuch great. weights, 
then any of the reſt,, Archimedes his' 
_eniane} 
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enoine of greateſt ſtrength, called 
og pews is by ſome thought to con- 
ſiſt of theſe, Axes habebat cum infini- 
tis cochleis, And that other engine of 
his called Helix ( mentioned by * 4- 
thenaus ) wherewith he lifted Hiero's 
oreat ſhip into the {ea , without.any 
other help, is moſt likely to be fra- 
med of perpetuall fcrews , faith A:- 
valtys ) 


Whence it may evidently appear, 


j that each of theſe Mechanick facul- 


ties are of infinite power, and may be 
contrived proportionable unto any 
conceivable weight, And that no 
naturall ſtrength is any way com- 
parable. unto theſe artificiall inven- 
tions, | 

'Tis reported of Sawpſox, that he 


could carry the gates of a city upon | 


his ſhoulders, and that the ftrongeft 
bonds were unto him but as flax burnt 
with fire, and yet his hair being ſha- 
ved off, all his ftrengrth departed from 


him, We* read of Xlo, that he could | 


carry an Oxe upon his back, and yet 
when he tried to tear an Oak afun- 
der 


ah 
. 
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| Stevin.de 
$ratic, 


prax. 
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Oper.extey, 
Archimed. 
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der that was ſomewhat riven before, 
having drawn it to its utmoſt, it ſud- 
denly joined together again, catching 
his hands in the cleft, and fo ſtrongly 
manackled him, that he became a prey 
to the wilde beaſts, | 
But now by theſe Mechanical con- 
trivances,it were eafte to have made one 
of Sampſons. hairs that was ſhaved off, 
to havebeen of more ſtrength, then all 
of them when they were on, By the 
help of cheſearts it is poſſible ( as I ſhall 
demonſtrate) for any minto lift up the 
greateſt Oak by the roots with a ſtraw, 
to pull ic up with a hair, or to blow it 
up with his breath, 2H 
Suppoſethe roots of an Oak to ex- 
tend a thouſand foot fquare, ( which 
is almoft a quarter of a mile ) arid 
forty' foot deep, each cubicalt foot- 
being 2 hundred pound weight ; which 
though it be much beyond the exten- ; 
fion of any tree, or the weight of the | 
earth, the compaſs of the roots 1n - 
the ground ( according to common 
opinion) not extending furcher then 
the branches of it in the air, and the 
_ depth | 
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depth of it not above ten foot, beyond | 
which the greateſt rain doth not pe- | 
5 +4 hy , * Nat. Qu. ! 
netrate (ſaith * Sexeca,) Feo vincarum 
diligens foſſor affirmo nullam pluviam 
eſſe tam magnam, que terram ultra de- 
cem peades in altitudinem madefaciat. 
And becauſe the root muſt receive irs | 
. | nouriſhment from the help of ſhows- 
| ers, [therefore it is probable that it 
doth not goe below them, So rhat 
| (Ifay) though the proportions fup- | 
| | poſed doe much exceed the reall truth, 
| yer it is conſiderable chat ſome greart | 
( | overplus muſt be allowed for that 
labour - which there will be in the 
forcible divulfion or {ſeparation of | 
- _ | theparts of the earth which are con- | | 
tinued, oo | p 
According to this ſuppoſition, the 
work of forcing up the Oak by the 
roots will be equivalent to the lift- 
| | ing up of qoooopop pound weight, 
| which by rhe advantage of ſuch an 
1 engine, as is here delcribed, may be | 
_+_ | eaſily performed with the leaſt concei- 
vable power, 
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The whole force of this engine 
doth confiſt in two double Pulleys; 


twelve wheels, and a fail, One of 


theſe Pulleys at the bottome will 
diminiſh halt of the weight, ſo that it 
ſhall be but as 2000000000, and the 
other Pulley will abace } three quar- 
ters of it : {o that ir ſhall be but as 


Lo00000000, And becauſe the be- 


ginning of the ſtring being jaftned 
unto the lower Pulley, makes the 
power to be in a ſubquintuple pro- 
portion unto the weight, therefore a 
power that ſhall be as 1000009000, 
that is, a ſubquadruple, will be fo 
much ſtronger then the weight, and 
conſequently able tro move it, Now 
{uppoſe the breadth of all the axes 
and nuts, to be unto the Diametets 


ot the wheel as ten to one ; and it | 


will then be evident, that to a pow- 


er at the firſt wheel, the weight is 


but as zT000900co0, To the ſecond as 
topoopoo, To the third as zoog9c00, 
To the fourth as to00000, To the 
fifth as 9009; To the ſixth as 1000, 
To the ſeventh as a 100, To the eighth 
H 2 as 
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as.10, To t*e ninth as 1, To the 
tenth as ;., one decimall, To the ele- 
venth as *.., To the twelfth as *... 
So that if 


' the ſtrength of the ſtraw, or hair, or 


w— es 


F 
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breath, be but equali to the weight 


| of one thouſandth part of apound, it 


may be of fuffictent force to pull up 
the Oak, 
It ia this engine we ſuppoſe the 


| diſproportion betwixt the wheeles 


and nuts, to be as an hundred to one, 
then it is very evident that the ſame 
ſtrength of breath, or a hair, or aſtraw, 
would be able to. move the whole 
world, as will be eaftly found by cal- 
culation, Let this great globe of ſea 
and land bee imagined ( as before .) 
to weigh fo many hundred pounds 
as it coritains cubicall feet ; namely, 
2400£0900:P09009000P0Cf 00 o pounds. 


| This will bee to the firſt Pulley , 


To the (e- 
cond lefle LG 6000000000000000c0000000. 
Bur for more eafie and convenient 
reckoning, let it be ſuppoſed to be 


ſomewhat morezV?7. 100000000000000000000000 


1 20000909200009N00000000000, 
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1000000000C0000c0700090, 
To the ſecond as 1000c00006000c0: 00000. 


To rhe third as I0076000c07000000C 09, 
To the fourth as I00020000000002909. 
To the fkfch 1:0c0'000006Cc09, 

To the ſixth 100000000C 909, 

To the ſeventh 100900900022, 

To che eighth I 00000000 

To the ninth © ' 1000000, 

To the renth 1 00c0, 


To tte tleverth 109. 
To the twelfth q” 
To the fails as 


10909 » 


So that a power. which is much | 


lefle then the hundredth part of a 
pound will -be able tro move the 
world. 

It were needlefle to ſet down any 
particular explication , how ſuch Me- 
chanicall ſtrength may be applyed un- 
to all the kinds of Jocall motion ; 
fince this, in it {elf 1s fo facile and 0H- 
vious, that: every ordinary . artificer 
doth ſufficiently underſtand it, 

The Species of locall. yiolent moti- 
on are by Ariſtotle reckoned to be thoſe 


| four : 


H 3 Pulſio, 
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as = | 

wr} WE _ 

—_— petio, 
Pertigo. j 

|  Thruſting, Drawing, Carrying , | 

| Turning, Unto ſome of which all | 


theſe attificial operations muſt neceſ- 
ſarily be :redaced, the ſtrength of 
any power being equally appliable 
unto all of them ; So that thereis no 
work impoſſible to theſe contrivan- 
ces, but there may be as mnch acted 
by this art, as can be fancied by imagi- 
nation, | 


SS —— 


6 AP; XV. 


Concerning the proportion of ſlowneſſe 
and ſwiftneſſe in Mechanical motions, 


_Þ Aving . already diſcourſed con- 

. cerning the ffrengto of theſe Me- 
chanical Faculties : it remains for the 
more perfect diſcovery of their na- 
tures, that we treat ſomewhat concern- 
ing thole two differences of artificial 


motion: 


Slow- 


| 


& 
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Slowneſle, | 

and | 

Swiftheſſe, 
Without the right underſtanding 
| | of which, a man ſhall be expoſed to 
' | many abſurd miſtakes, in attempting 
| | of thoſe things, which are either in 
themſelves impoſſible, or elſe not to _ 
be performed with ſach means as are |. 
applyed unto them, TI may ſafely at- 
4 that many, it not moſt miſtakes | 
in theſe Mechanicall deſigns, doe a- | 
riſe from a miſ-apprehenſion of that | 
difference, which there will be be- | | 
twixt the {lowneſle or ſwiftneſs of | 
che weight and power, in compariſon 
to the proportion of their ſeveral! | | 
ſtrengths. | | 
'| Hence it is, that fo many engines | 
[| invented for mines and water-works : 
[| do fo often fail in the performance 
{ of that for which they were inter | | 
{1 ded, becauſethe artificers many times ' | 
|] doe forget to allow fo much time for | | 
{ the working of their engine, as may | 
[| be proportionable to the difference | 
|| betwixt the weight and poiver that | : 
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belong unto them - whereas he that 
rightly underſtands the grounds of this 
art, may as eaſily find out the diffe- 


NE ——— omar 


rence of {pace and time, required, to 
the motion of the weight and power, 
as he may their different ſtrengths, 
and not only tell how any power may 
move any weight, but alſo in what 
a ſpace of time it may move it any ſpace. 
or diſt ance. o 

It it were poſſible to contrive ſuch 
an invention, whereby any concet- 
vable weight may be moved by any 
conceivable power , both with the 
{ame quickneſſe and ſpeed (as it is in 
| thoſe things which are immediately 
ſtirred by the hand, without the help 
| of any other inſtrument) the works 
of nature would be then too much 
ludjetted to the power of art : and 
{ men might be thereby incouraged 
| (with the builders of Babell, or the 
|  rebell Gyants ) to ſuch bold defignes 
| as woull not become a created be- ' 
'ing, And therefore the wiſdome of. 
providence hath ſo confined theſe hu- 

| mane arts, that what any invention 


| © hath } | 
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| it hath in the extraordinary quickneſs 
of its motion , muſt be allowed tor 
in the great ſtrength that is required 
unto 1t, 

For it is to be obſerved as a general 
rule , that the ſpace of time or place, 
| in which the weight is moved, in com- 
pariſon to that, in which the power 
| doth move, is in the ſame proportion 
| . they themſelves are unto one ano- 
ther, 


| - Sothat if there be any great differ- 


ence betwixt the ſtrength of the weight 
and the power, the ſame kind of dit- 
ference will there be in the ſpaces of 
cheir motion. 

To illuſtrate this by an example : 


Let 


hath in the ffreneth of its motion, is | 
abated in the ſlowneſſe of it : and what | 


| 


| 
| 


1 
[ 
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i Let the line G A B, repreſent a bal- 
WW lance or leaver, the weight being 
fl | ſuppoſed art the point G, the fulci- 


fl G, unto which the weight 1s faſtned, 
[ith to be elevated unto F, and the oppo- 
=. | ſite point B, to be deprefled unto C ; 
= - | tis evident that the arch F G, or 
= | (which is all one) D Z, doth ſhew the 
= | fpace of the weight, and the arch 
| ' B C,, the motion of the power, Now 
| Ns both | 


WW! ment at 4, and the power ſuſtaining | 
= the weight at 3, Suppoſe the point 


Sk ds 7h wp 
/ 
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both theſe arches-have the ſame pro- 
portion unto One another, as there is 
betwixt the weight and the power , 
er (which is all one) as there is be- 
| twixt their ſeveral diſtances from the 
_tulciment, Suppoſe A G. unto A 3, 
- to be as one unto four, it may then be 
evident that FG, or D EF, will be in 
| the ſameproportion unto B C, For as 
| any two. Semidiameters are unto one 
| another, ſo are the ſeveral circumfe- 
1 rences deſcribed by them, as alſo any | 
| proportional parts of the ſame circum- | 
! terences, 
| And as the weight and power doe 
| thus differ in the ſpaces of their moti- 
| ons, ſo likewiſe in the {lownefle of 
| it; the one moving the whole di- 
ſtance B C, in the ſame time, where- 
in the other paſſes onely G F, So that 
the motion- of the power from B to | 
'C, is four times {wifter then that of 
the weight from G to F, And thus 
will it be, it we ſuppoſe the difpro- 
portions to be far greater, whether or 
no we conceive it, either by a copti- 
nation of the fame inſtrument and 
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faculty, as in the former example, or 
by a mwltiplication of divers, as in Pul- 
leys, Wheels, &c, By how much. the 
power is in it ſelt lefle then the weight, 
by ſo much will the motion of the | 
weight be {lower , then that of the 
power, | 
To this purpoſe I ſhall briefly 
touch at one of the Diagrams expreſ- 
ſed before in the tweltch Chapter , 
concerning the multiplication of Lea-' 
vers, | 


In which , as each inſtrument doth 
diminiſh the weight according to a 
decuple proportion, {a alſo do they 
diminiſh the ſpace and ſlowneſſe of its 
motion, For if we ſhould conceive 
the firſt Leaver B, to be depreſled 
unto its lojveſt, ſuppoſe ten foot , 


yet the weight 4, would not be io 
e 
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| ſed above one foot; but now the ſe-' 

cond Leaver at its utmoſt could move | 

but a tenth part of the firſt, and the 
| third Leaver but a tenth patt of the 
ſecond, and ſo of the reſt, . So that 
the laſt Leaver F, being depreſſed, 
will paſſe a ſpace 100000 greater, and 
by a motion, 100000 ſwifter then the |} 
weight at A. | 
{| Thus are we to conceive of all the 
| other faculties, wherein there is con- 
| ſtantly the ſame ciſproportion betwixt 
| the weight and power, in reſpe& of the | 
| ſpaces ' and ſlowneſle of their motions, 
| as there is betwixt their ſeverall gra- 
| vities, If the power be unto the weight, | 
| but as one unto a hundred , then the d 
| ſpace through which the weight moves, 
| will be a hundred times lefls, and con- 
ſequently the motion of the weight a 
hundred times flower than that of the | 
power, 

So that it is but a vain and impo{- 
fible fancy for any one to think thar 
he can move a great weight with a 1 
| little power in a litle ſpace; bur in all 
| theſe Mechanicall attempts, that ad- | | 
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[7 were a pretty ſubtilty to enquire 


vantage which is gotten inthe ſtrengrh | 
of the motion, muſt be {till allowed for | 
in the ſlowneſle of ic, 

Though theſe contrivances doe {o | 
extreamly increaſe the power, yet they | 
doe proportionably protra&t the time, | 
That which by ſuch helps one man may | 
doina hundred dayes, may be done by | 
the immediate ſtrength of a hundred | 
men in one day, | 


es <-es ns — eas 
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That it is poſſible to contrive (ch an arti- 
ficiall mation, as ſhall be of a flowneſſe 
proportionable to the ſwiftueſſe of the 


heavens, 


after, whether or no it be not poſ- 
fible to contrive ſych an artificiall mo- 
tion, that ſhould be in (ach a propor- 
tion ſlow, as the heavens are {uppoſed 
to be (wift, 

For the exact reſolution of which, 
it would be requiſite that we ſhould 
firſt pitch upon ſome medium ; or in- 
_ _diffe- | 
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from which, we may judge of the 
proportions on either ſide, whether 
{lowneſſe or ſwiftneſſe, Now becauſe 
there is not any ſuch xatwrall medium, 
which may be abſolutely ſtyled an 
indifferent motion, but that the ſ{wiſt- 


ſtill proportioned either to the quan- 
tity of bodies, in which they are, or 
ſome other particular end for which 
they are deſigned, therefore we muſt 
take liberty to ſuppoſe ſuch a moti- 
, ON, and this we may conceive to be 
about T6000 paces, or a mile in an 
hour, 

The ſtarry heaven, or 8*, ſphear is 
Cry a tro move 42298437 miles in 
the ſame ſpace - So that it it may be 
demonſtrated that it is poſlible to 
contrive ſuch a motion, which going 


in an hower, it will then be cvident, 
that an artificial motion may be (tow, 


are ſwift, 
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different motion by the diſtance 


neſs and ſlowneſſe of every thing, is | 


on in a conſtant dire& courie, ſhall | 
paſſe but the 42398437 patt of a mile | 


in the ſame proportion as the heavens | 
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Now | 
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| Now it was before manifeſted thar 
according to the difference betwixt 


difference be betwixt the {lowneſle 


it will follow, that in ſuch an en- 


42398437 part of a pound ( which is 
eaſte to contrive) in this engine the 


Preface to 
Euclid. 


in the ſame ſpace, and ſo conſequently 


{wiftneſſe of the heavens, 

Ic is related by our Country-man 
1, Dee, that he and Carday being both 
together in their travels, they did fee 


for 20 talents of gold, whetein there 
was one wheel, which conſtantly rho- 
ving round amongſt the reſt; 'did not 
finiſh one revolution-under the ſpace of 
ſeven thouſand years, 


— 


- 


* But 


the weight and power, ſo will the | 
or {wiftneſſe of their motions; whence 
vine, wherein the weight - ſhall bee 


42398437 pounds, and the power - 
[that doth equiponderate it,” but the 


power being ſuppoſed ro move with 
{uch a (wiftneſs, as may be anſwerable 
co a mile an hower , the weight will 
paſſe but the 42398437 part of a mile * 


will be proportionably flow unto the 


an inſtrument which was at firſt fold. 
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Bur if we farther conſider ſuch an 
 inftrument of wheels as was mentio- 
ned before in the 14 chapter, with 
which the whole world might bee 
eaſily moved, we ſhall then find that 
the motion of the weight by thar, 
muft be much more flow, than the |. 
| heavens are ſwift, For though we 
ſuppoſe - ( ſaith Stevinus ) the handle -% uh 
of {uch an engine with 12 wheels tobe | 
turned about 4000 times in an how- 
er; ( which is as often as a mans pulſe 
doth beat) yet in ten years ſpace the 
weight by this' would not be moved 
*abovei$,,0000000000000000 patts of 
' one foot, which is nothing near ſo 
- much asa bairs breadth, And it could ! 
not paſſe an inch in 1000000 yeats,faith | Fh.orom. 
56d F- Ex... | Mechan 
-- The truth of which we may more |" 
eaſily conceive , if we conſider the| 
frame and rnanner of this 12 wheeld| 
engine. - Suppoſe that in each axis or , 
nut, there were ten' teeth, and on | 
each wheel a thoufand::' then the ſails of 
this engine muft be turned a hundred 
| times, before the firſt wheel,” (recko- | 
PSs BD E ning | [ 
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| ning downward) could be moved round 
once , and ten thouſand times before 
the ſecond wheel can finiſh one re- 
volution, and ſo through the 12 wheels, 
| according to this multiplyed propor- 
t30n, 

So that beſides the wonder which 
as there is in the force of theſe Mecha-' 
nicall motions , the extream ſlowneſle 
of them is no lefle admirable, If a 
| | man confider that a body ſhould re- 
| main in ſuch a conſtant dire& mo- | 
tion, that there could not be one 
minute of time, wherein it did not rid 
\ ſome ſpace, and paſſe on further, and | 
| yet that this body in many years to- 
gether, ſhould not move {o far as 
a hairs breadth, | | 

Which notwithſtanding may evi- | 
dently appear from the former in- 
ſtance, For fince it is anaturall prin- | 
' ciple, that there can be no penetra- | 
tion of bodies, and fince it is ſfuppo- 
ſed, that each of the parts in this en- 
gine doe tonch one another in their ſu- 
| perficies, therefore it muft neceſſarily 
Ow; that- the weight does 'begin 
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and continue to move with the power : | | 
and ( however it is inſenſible ) yet it 
1s certain there muſt be ſuch a motion 
ſo extreamly floiv, as is here ſpecified, | 
So full is this arc of rare and incredible | 
{ubrilties, 

'] know it is the aſſertion of Car- | Pe vork- | 
dan, Motus valde tardi, neceſſaris quie- pops | 
tes habent intermedias, Extream flow 
' motions have neceſlarily ſome inter- 
' mediace ſtops and reſts : Bur this is 
. onely ſaid, not proved, and he ſpeaks 
it from ſenſible experiments, which 
' in; this caſe are fallible Our ſenſes | 
being very incompetent judges of 
| the ſeverall proportions, whether 
greatneſſe or - litrleneſle, ſlowneſle or | 
 \wiftneſſe 5 which there may be a- 
mongſt things in nature, For ought 
we know, there may be ſome. 0rga- 
| nicall bodies, as much leſſe then ours, 
| as the earth is bigger, We ſee what 
| ſtrange diſcoveries of extream minute 
bodies,” (aslice, wheal-worms, mites, 
and the like ) are made by the Micro- | 
ſcope ; wherein' their ſeverall parrs' 
| (which are altogether inviſible to the F 
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| the whole compaſle and laticude of 


bare eye-) will diſtintly appear: and 
perhaps there may be other inſects that 
live upon them as they doe upon us. 
'Fis certain that our ſenſes are extream- 
ly diſproportioned for comprehending 


— — 


things, And becauſe there may be 
ſuch difference in the 20tion. as well as 
in the magnitude of bodies; therefore, 
though ſuch extream ſlowneſſe may 
ſeem altogether impoſſible to ſenſe and 
common apprehenſion, - yet this can be 
no ſufficient argument againft the re- 
ality of it, 
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Cay, XVII 
of [wiftneſſe , how it may be increaſed 
to any kind of proportion. Concern- 
ing the great force of Archimedes his 
Engines, Of the Ballifta 


Y that which hath been already 
explained concerning the ſlowneſle 
of motion, we. may the better under- 
ſtand rhe nature of {wiitnefſe, bath 


of them ( as is the nature of op_> 
| - ites | 


at ——_—w_ es. 


and 
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ſites) being produced by contrary cau- 
ſes, As the greatneſle of the weight 
in reſpe& of the power, and the great 
diſtance of the power from the Ele | 
ment, in compariſon to that of the 

weight, does cauſe a ſlow motion : So 
the greatneſſe of the power above the 
weight, and the greater diſtance of the 

weight from the center, in compati- 

ſon to that of the power, does cauſe a 
ſwift motion, And as it is poſſible to 
contrive a motion unto any kind of 
ſlownefle, by finding out an anſwerable 
diſproportion betwixt the weight and 

power : ſo likewiſe unto any kind of 
{wiſtnefle, For ſo much as the weight | 
does exceed the power, by ſo much 
will the motion of the weight be ſlower, 
and ſo much as the power does exceed 
the weight, by ſo much will the motion 
of the weight be ſwiſter, 
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| In the Diagram ſet down before, 
if we ſuppoſe F, to be the place of 
the power, and C of the weight, the 
point 4, being the fulciment or center, 
then in the ſame ſpace of time, where- 
in the power does move from F, to 6, 
the weight will paſſe from C, to 3, | 
Theſe' diſtances having the ſame dil- 
| proportion unto one another, as there 
| is betwixt A F, and A C, which is 
| ſuppoſed to be quadruple, So that 
in thisexample, the weight will move 


OE /_  —C_— S ? 
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greater {wiftnefle, than a ſtone thrown 


\ nod 


| 42dmirable Skill. \#,Y, E read of t wen hun- 
| dred Benjamites left-handed, that could 


four times fwiſter then the power, And | 
according as the power does exceed 
the weight in any [greater diſproporti- 
on, ſo will the {wiftnefle of the weight 
be augmented, 
Hence may we conceive the rea- 
ſon of that great force which there 


is in Slings, which have ſo much a 


trom the hand, by how much the end 
of the Sling is farther off from the 
ſhoulder-joynt, which is the center 
of motion, The ſacred hiſtory con- 


cerning Davids victory over Goliah, 
may ſufficiently evidence the force of 
chele, Yegctius relates that it was u- 
fuall this way to ſtrike a man dead, 
and beat the ſoul out of his body, with- 
out ſo much as breaking his atmour 
or fetching blood, Membris integris 
lathale tamen vulnus important , & (i- 
ne invidia [anguinis, hoſtis lapidis itn 
intereat, 

Ja the uſe of theſe, many of the An- 
cients have been ot very exquiſite and 
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| 120 Archimedes , or, 'Lis.1. 
| ſling a ſtone at a hairs breadth, and not 
miſſe. And thereis thelike ſtoried of 
a whole Nation amongſt the Indians, 
who from their excellency in this art 
7 $M were ſtyled Baleares, They were {0 
»iodor.s; | ſtrit in teaching this art unto their 
cut. >1bli- | young ones 1{t cibum pner a matre n0n 
_ accipit, niſi quem ipſa monſtrante per- 
Hiſtl.z. |caſfit, That the mother wouid not give 
A vemu | NY, Meat to her child, till (being-ſet 
audanice be - {ome diſtance) he could hit it with 
moribus nine, 
{WY For the farther illuſtration of this 
| ſubject, concerning the ſwiftneſſe of 
, motion, I ſhall bitefly ſpecifie ſome 
| particulars concerning the engines of 
| | War uſed by the Angaients, Amongſt 
| theſe, the moſt famous and admira- 
| ble were thoſe invented by Archi- 
medes, by which he did perform ſuch 
ſtrange ekploits, as ( were they not 
*Hifor 1. related by ſo many and ſuch judici- 
Fc /jobh ous. Autnours ) would ſcarce leem, 
hi/or.zs. | credible even to theſe more learned 
'LE2c3+ |ages, The acts of that famous Engi- 
+ -anaats neer, are largely ſet down by ® Polybi- 
;* Rite. | 1s; ” Tzetzes, © Proclus, * Plutarch, © Li- 
24, > 
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wy, and divers others. From the firſt 
ot whom alone, we may have ſufh- 
cient evidence tor the truth of thoſe 
relations, For beſides that he is an 
Authour noted to be very grave and 


ſerious in his diſcourſe 5 and does ſo- 


lemaly promiſe in one place that he will 


| relate nothing, but what either he him- 


ſelf was an eye-witnefle of, or elſe 
what he had received from thoſe that 
were (0; I ay, beſides all this, it is 


| conſiderable, that he himſelf was born 
| not above thirty years after the GGege 


of Syracuſe, And afterwards ha- 
ving occaſion to tarry ſome weeks 
in that City, when he travelled with 
Scipio, he might there perhaps ſee thoſe 


— 


tum, 


| engines himſelf, or art leaſt take his | 
information from ſuch as were eye- | 


witneſſes of their force : So that there | 
can be no colourable pretence for any | 
one to diſtruſt the particulars related of | 


In brief, the ſam of their reports 


which 


—_— 


| 


is this: When the Romane forces un- : 
| der the condu@ of Marcellus, had 1:1d ! 
liege unto that famous City, ( of: 
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Cal: kbod: 
Ant : le : 
© 8.4 16. 
Pluteus 
Teftudo, 


could not chule but promiſe them- 


of this one Mathematician, notwith- 
ſtanding all their palicies - and reſo- 
lucions, did ſtill beat them back to their 


' great diſadvantage, Whether they 


were neer the wall or farther from ir, 
they were ſtill expoſed to the force 
of his engines, "A LAKERY 405FOTHR5) x au- 
phſtyus GvTas, & wore? dTEIKTES TageaordVals 


Tess Tds bins ompords» ant &; dieq Seigs 
Te mers Curr. From the multitude 
of thoſe ſtones and arrowes , which 
he ſhot againſt them , was he ſtyled 
early Xe, Or Briareas, Thole defen- 
ſive engines that were made by the 
| Romanes in the form of Pent-houſes 
for to cover the aſlailants from the 
weapans of the beſieged, theſe would 
he preſently batter in pieces with 
great ſtones and blocks, Thoſe high 
rowers erected in ſome of the ſhips, 
out of which the Romans might 
more conveniently fight with the. de- 
fendants on the wall, theſe alſo were 

lo 
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Archimedes , or, L 


which both by . their former fucceſ- 
ſes, and their preſent ſtrength, they | 


ſelves 2 ſpeedy victory ;) yet the arts | 
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ſo broken by his engines, that no 
Cannon or other inftrument of Gun- | 
powder, ( faith a learned man ) had | tir wat: 
they been then in uſe, could have done |Falkighb# 
greater miſchief, In brief, he did fo bw.” 
moleſt them with his frequent and pro- 

digious batteries, that the common ol- 
diers were utterly diſconraged from any 
hopes of ſuccefle, 

What was the particular frame and 
manner of theſe engines cannot cer- 
tainly be determined, but to contrive 
ſuch as may perform the like ſtrange 
effets, were not very difficult to any 
one who is thoroughly verſed in the 
= of this art, Though perhaps | 
thoſe of Archimedes in reſpect of di- 
vers circumſtances, were rauch more - 
exat and proper for the purpoſes to = 
which they were intended, then the | | 3 
invention of others could be ; He him- | 
ſelf being ſo extraordinarily ſubtil and 
ingenious above the common ſort of 
men, _ 

*Tis probable that the general! 
kind of theſe engines, were the ſame | 
'vvith thoſe that vvere uſed after- | 
__ watds' 
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Vil, Nau- 
daum de 
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<slied allo 
AtoConos. 
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Avg: Fun- 
d:balus. 
Petr aria. 


Lib.. 


wards amongſt the Romanes and other 
Nations, - Theſe were commonly divi-. 
ded into two ſorts : ſtyled 

| $Balliſt e. 

. CCatapulte, 


uled promiſcuouſly 5 but according 
to, their propriety f Ballifta does fig- 
nifie an engine for the ſhooting of 
ſtones, an1 Catapulta for darts or 


arrowes, 
The tormer of theſe was fitted ei- 


ther to carry divers leſſer ſtones, or. | 


elſe one.greateſt one, Some of theſe 
engines made for great ſtones, have 


been proportioned to ſo vaſt and im- 
menſe a weight , as may ſeem almoſt 
incredible : which occaſioned that in 


Lucan, 


At ſaxum quaties ingeutt verberis iti 
E xcutitur, qualis rupes quam vertice montts 
Abſcidit tmpulſu ventorum adjuta vetuſtas, 


 Frangit cuntta rue s;nec tauts corpora preſſa 
| Exanmat,totos cum ſanguime diſſipat artns, 


' With theſe, they could eaſily bar- | 


ter down the wal 
| Fort : So Ovid, 
| | 


ls and Towers of any 


_ am 
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_ | 
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Both vvhich names are ſometimes 
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2uam grave ballifts menia pulſat | 
ONHS, | 
And Statius--- 2uo turbine bellica quon- PRs 
adam 
Librati ſaliunt portarum in clauſtra | 
molares,, 
The ſtones that were caſt from theſe, | Liefu Po- 
were of any form, Enormes & ſepul- [795-43 
chrales, Milſtones or Tombe-ſtones, | F 
Sometimes for the farther annoy- | 
ance and terror of any beſieged place, | 
they would by theſe throw into it dead 
bodies, either of men or horſes, and 
ſometimes only parts of them as mens 
heads, Lie ay. 
 Athenaus mentions one of thele | Peipno- | 
Bafiſle that was proportioned unto |'9?5. 
a ſtone of three talents weight, each 
talent being x20 pounds (faith Vi- | 
truvins.) ſo that the whole will a- err 
mount to 360 pounds, Bur'it is ſto- | ,;9,y 44. 
ried of Archimedes, that hecaſt a ſtone | #a749.ay 
into one of Marcellus his ſhips,” which | þ1%; 3c... | 
was found to weigh ten talents, There | cel. 
is ſome difference amongſt * Authors, | 7% */ 
concerning - what kind of talent this | men in ir 
ſhould be underſtood, bur it is certain | 57». Oper. 
| that} ****-: "1 
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Naudeus 
de ftudio, 
Milit.l.z. 


Destud.* 
Mil4.2. 


that in Plutarchs time, ( from whom 


we have this relation) one talent did 
amount to 120 pounds ( ſaith Swidas: ) 


| according to which account, the ſtone 
it ſelf was of no lefſe then twelye hun- | 


dred pound weight, A weapon { one 
would think ) big enongh for thoſe re- 
| s 

bell Gyants that fought againſt the 
gods, Now the greateſt Cannon in 
uſe, does not carry above 64 pound 
weight, which is far ſhort of the ſtrength 


In theſe Mathematicall contrivances, 


Amoneſt the Turks indeed, there have 
been ſonetimes uſed ſuch powder in- 
ftruments, as may equall the force 
of thoſe invented by Archimedes. Gab, 
Naudeus tells us of one. bullet ſhot 
from them at the fiege of Conſftanti- 
nople , which was of above 1200 
pound weight ; This he affirms from 
che relation of an Archbiſhop, who 
was then preſent and did ſee it ; the 


{ piece could not be drawn by lefle then 
|a hundred and fifty yoak of oxen, 
| which might almoſt have ſeryed ro 


| 


chough there hath been' perhaps' Come 


CC IEIIn 
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draw away the Town' it ſelf. But 


| 


| 


<0 
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one or two Cannons of ſuch a prodigj-| 
ous magnitude,.. yet it is certain that the 


ſhort of that ſtrength, which was ordina- 
rily in theſe Mechanicall engines, 

There Fo divers figures of theſe 
Balliſte, let-ont by Figetius, Lipfins 
and fF- z but bang? hog on 
| plication, it is not yy facilto diſcoyer 
in what their forces did conſiſt; 

I have here expreſſed one: of them 
moſt eaſte ro be apprehended, from 
| the underſtanding of mhich—108 may 
| the better gheſle at the nature of the 
| reſt, Tt 


biggeſt in common uſe, does come far | 
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| That great box or cavity at 4, is | 
ſuppoſed to be full of fome heavy 
weight, and is forced up oy the tur- 
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| ning of the axis and ſpokes B C. The 
ſtone or bullet ro be diſcharged being | 


in a kind of fling at D, which when 
the greater weight 4, deſcends, will be 
violently whirled upwards, till that 
end of the fling at Z, coming to the 


top will flye” off, and diſcharge the 


AA 


— 
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ſtone as the sKilfult Artiſt ſhould di- 


"rect it; 


A 


Arrowes, 


"THe other kind of engine was called 

_ Catapulta, Sus 5 miarns, which fig- 
nifies a ſpear or dart, becauſe it was 
uſed for the ſhooting of ſuch weapons : 
ſome of theſe were proportioned nnto |} 
ſpears of twelve cubits' long; they did 
carry with ſo great a forte, ut interdum 
nimio ardore ſcintillant, ( ſaith Ammi- 
anus ) that the weapons diſcharged 
from chem were ſometimes { if you can 
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; Concerning the Catapnlte, or Engines for 


[a Greek 
KATATEA 
THE 


D.ipnof. 
l.5. 


Lib, 2 ; 
Lipfius Po 


laorcet, l.2. 
Diat. z. 


believeir) ſer on fire by the ſ{wiftneſſe | 
of their nibtion, 
| "+ 
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"+3 The firſt invention of thele is com- 
|;:, | monly aſcribed to Dionyſius the yon- 
Sardus de | over, WHO 15 {aid to have made them 
Inve:r-8e-] amongſt his other preparations againſt 

| Carthage, But we have good reaſon 
to think them of more' ancient uſe, 
becauſe- we read in Scripture that 
Uzziah made in Feruſalem engines | 
| 2 Ci ren. | invented by cunning men to ſhoot ar- 
26.15. | rowes and great ſtones withall: though it 
is likely theſe inventions were much 
bettered by the experience of after 
ages, 

The uſual form of theſe Catapul- 
te, was much after the manner of 
great Bowes placed on Cariages, and 
wound up by the ftrength. of ſeve- 
rall perfons, And from that great 
| force which we find in lefler Bowes, 
| we may cafily ghefle at the greater 
Sir Fron. | power of theſe other engines, *Tis 
Bf Exp. *| related of the Turkiſh Bow, that it 
70+: | can ftrike an arrow through a peece 
| of ſteel or brafle two inches thick, | 
j and being headed only with wood, | 
| it pjerces Timber of eight. inches, 
Which though it may ſeem incredi- 
BY | ble, 
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ble, yet itis atteſted by the experience | | 


of divers nnqueſtionavle vvitneſles - 
Barclay in his 1con- animiorum, a man 
of ſufficient credit , affirms that he 


| vvas an eye witnefſe, how one of theſe 


. . s d 13 Yo . 
Bowes vvith a little arrow 'did mo 


through a piece of ſteel three fingers 
thick, And yet theſe Bowes being 
{omewhat like the long Bowes in ule a- 
moneſt us, vvere bent onely by a mans 
immediate ſtrength, vvithout the help 


| of any bender or rack that are uſed to 


others, Cr OY 
Some Turkiſh Bowes ate of that 


| ſtrength, as to piercea plank of fix in- 


ches in tÞickneſle, (I ſpeak vvhat I have 
ſeen) ſaith 2. Fo: Greaves in his Pyra- 


' modographia, Hovy much greater force 


then may vve conceive to be imprefled 


by the Catapults ? 


Theſe vvere ſometimes framed for 
the diſcharging of two or three arrowes 
together, ſo that each of them might 


bee directed unto a ſeverall aim, Bur it | 


were as eafie to contrive them after the 


like manner for the carriage of twenty 


Both | 


arrowes,or more,as in this figure, 
Cx 
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ſcribed by | gines for battery : from its.uſe in the 
Diodn'%* | battering and taking of Cities .it 1s | 


Both thele kinds of engines when 
they were uſed ar the fiege of any. 
City, were" *commonly carried in a 
orear wooden Turret ( firſt invented 
by * Demetrius,) It was driven upon 
four wheels at the botrome, each of 
its {ides being forty five cubits , its 
height ninety, The whole was divi- 
ded in nine fſeverall partitions, every 
one of which did contain divers en- | 
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ſtiled by the name of Helepolis, | 
He that would be informed in the 
[nature of Bows, let him conſule Mey- | 
ſennus De Balliſtica & Acontiſmologia, _ 
(where there are divers ſubtle inquiries | 
and demonſtrations, concerning the | 
ſtrength required; ro the bending 
' of them to any diſtance, The force 
chey have in the diſcharge according 
to ſeveral bents, the ſtrength requi- 
red to be inthe ſtring of them , the ſe- 
veral proportions of {wittneſſe and 
diſtance in an arrow ſhot vertically , or 
horizontally, or tranſ{verſally. 
- Thoſe ſtrange effects of the Tur- 
kiſh Bow (mentioned before) fo much ; 
exceeding the force of others, which 
yet require far greater ſtrength for | 
4. |the bending of them, may probably 
\ |be aſcribed either to the naturall 
| lcauſe of attradtion by ſimilitude of ſub- 
|  |fance( as the Lord Bacon conjectu es,) 
; | For in theſe experiments tlie head of 
[the arrow ſhould be of the ſame 
| |ſubſtance ( whether ſteel or wood) 
with that which it pierces : Or elſe 
| |to that juſt proportion betwixt the | 
[> Fs K 3 weight | 
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| weight of the arrow, and the ſtrength 

of the bow, which muſt needs much 
conduce to the force of it, and may 
perhaps be more exatly diſcovered. 
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in theſe, then it is commonly in 0- | | 

| thers, ND OOTY | 

LKTS | 

| Cay, XIX, 4 13 
\ A compariſon betwixt theſe ancient en- | 
13 Zines, and the Gun-powder inſtruments | | 
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now in u[e, 


| I; ſhall not be alregether imperti- | 
nent to inquire ſomewhat concerning 
ql the advantages and diladyantages be- | | 


twixt thoſe Military offenſive engines, 
| uſed amongſt the Ancients, and thoſe 
of thele later ages. | 
In which inquiry there are two par- 

| ticulars to be chiefly examined : 
.-. ' 1, The force ot-thelſe ſeveral con- ; 
1% | | trivances, or the utmoſt that may be, 
£ done by them, CIT... 3 
ES: | 2, .Theirprice, or the greitneſle of 
| - | _ | thecharges required unto them, | 
[ 2 1, As for the force of theſe anci- 
ent - 
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ent inventions, it may ſufficiently ap-| 
pear from thoſe many credible rela- 
tions mentioned before ; to which | De bello 
may be added that in Foſephus, which | 743%. © 
he ſers down from his own eye-fight, CT 
being himſelf a chiet Captain at the 
ftege of Fotapata, where theſe events 
happened, He tels us that beſides the 
multicude of perſons, who were lain 
by theſe Romane Engines , being not 
able to avoid their torce, by reaſon 
they were placed (o far off, and our 
of fight; beſides this, chey did alſo 
carry ſuch great ſtones, with fo. great 
a violence, that they did therewith | 
batter down their walls and Towers, 
A great bellied woman walking about 
the City in the day time; had her 
child ſtruck out of her wombe, and 
carried half a furlong from her, - A fol- | 
dier ſtanding by his Captain Fofcphus, | 
on the wall, had h's head ſtruck off by | 
another ſtone ſent from theſe Ramane 
Engines, and his brains carried three 
furlongs off. | 

To this purpoſe Carden relates |, .. 
out of Ammianus Marcellinus, Tanto 12.6 8. 
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| impets fertur lapis ut uno wiſo lapide 
quamvis intaiti barbari fucrint ab eo, 
| deftiternut a pugna & abierunt, Many 
forain people being ſo amazed at the 
ſtrange force of theſe Engines, that 
they duſt not conteſt with thoſe who 
{ were maſters of {ach inventions, *Tis | 
| frequently aſſerted , that bullets have 
been melted in theair, by that exrre- 
mity of violent motion impreſt from 
_ | theſeſlings, I Ec | 
Fundique contorto tranſuerberat atra | 
* plumbo, | "54 "32 
Et mediis liquide glandes in nubibus\ | 
 Crrant. 
So Lucan, ſpeaking of the ſame En- 
SINCS,” | | 
| Jnde faces & ſaxa wvelant, ſpatioque 
| ſolute Tm are ot BY 
| Aeris & calide liquefaite pondere 
E  glandes, © FE 
ny Which 'relations, though they may 
Fo | ſeem ſomewhat poeticall and impro- 
| bable, yet Ariſtotle himſelt'( De celo 
_ 1 /4b.2.c.7.) doth ſuppoſe themas un- | 
queſtionable, From whence it may |} 
be inferred, that the force of theſe En- 
| hehe gines. 
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gines does rather exceed then come | 
ſhort of our Gun-powder- inventions, 
Add5o this that opinion of a learn- 
ed man (which I cited before) that 
Archimedes in the ſiege of Syracuſe , 
did more miſchief with his Engines , 
then could have been wrought by a- 
ny Cannons, had they been then in 
uſe. 

In this perhaps there may be ſome. 
diſadvantage, becauſe theſe Mathema- 
tical Engines cannot be {o eaſily and 
{peedily wound up, and fo certainly 
levelledas the other may, 
| 2, As for the price or charges of 
| both theſe, it may be confidered under 
three particulars : | 
1, Their making, 

2, Their carriage ot conveyance. 

3. Their charge and diſcharging. 

In all which reſpefts, the Cannons 
[now in uſe, are of much greater coſt. 
then theſe other inventions, 

{11 he making or price of theſe Gun- 
powder inſtruments is extreamly expen- 
five, as may be cafily judged by the 
weight of their materials, A whole 
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| Cannon weighing commonly 8000 /, | 
a half Cannon 500c, a Culverin 4.500, | 
a Demiculverin 3000, which whether 
it be in iron or braſſe, muft needs be 
very coftly, only tor the matter of 
them, befides the farther charges re- 
quired for the form and making of 
them, which in the whole muſt needs 
amount to ſeverall hundred pounds, | 
Whereas theſe Mathematicall inventi- 
| ons confiſting chiefly of Timber , 
and cords, may be much more cheap- 
ly made 5 The ſeveral degrees of 
them which ſhall anſwer in propor- 
tion to the ſtrength of thoſe other, | 
being at the Jeaſt ten times cheaper, 
that is, ten Engines that ſhall be of 
equall force eitherto a Cannon or De- 
micannon, Culverin, or Demiculverin , 
may be framed at the ſame price that 
one of theſe will amount to : So that 
in this reſpect there is a great inequa- 
lity. 

2, As for their carriage or convey- 
ance; a whole Cannon does require 
at the leaſt go men, or 16 horſes, for | 
the draught of it ; a half Cannon 56 
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men, or 9 horſes; a Culverin 50. men, | 
or 8, horſes; a Demiculyerin 36 men, | 
or 7. horſes ; Suppoling the way to | 
be. hard and plain, in which notwith- 
ſtanding the motion will be very flow. | 
| But if the paſſage prove riſing and | 
| | ſteep, or rotten and dirty, then they 
will require a much greater ſtrength 
and charge for the conveyance of 
them Whereas theſe other inventi- 
ons are in themſelyes more light ( if 
there be occaſion tor the draught of 
them) being eaſily taken aſunder into 
| ſeveral parts, And befides, their ma- 
' | terials are to be found every where, 
| ſo that they need not be carried up 
and down at all, but may be eafily 
made in the place where they are to | 
be uſed. | 
| 2, The materials required to the 
. | charging of theſe Gun-powder in- 
ſtruments are very coſtly, A whole |} 
Cannon requiring for every charge 
40 pounds of powder, and a bullet of 
| 64 pounds, a half Cannon 18 pounds 
| of powder, and a bullet of 24 pounds; | 
| a Culyerin 16, pounds of powder, and | 
a | 
| 
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| 


"of 12 pounds : whereas thoſe. other 


a buller of 19 pounds; a Demi-cul- 


verin 9 pounds of powder, and a buller 


Engines may be charged only with 
ſtones, or ( which may ſerve for ter- 
rour) with dead bodies, or any ſuch ma- 
terials as every place will afford withour | 
any coſt, Op 2 


ho 


So then, put all theſe together : If it | 


be ſo that thoſe ancient inventions did | 
not come ſhort of theſe other in re- 
gard of force, andit they doe ſo much 
excell them in divers other reſpects ; 
It ſhould ſeem then, that they are much | 
more commodious, then theſe later in-} 
ventions, and ſhould be preferred before 
them, Burt this enquiry cannot be 
fully determined without particular ex- 
perience of both, | 
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Cay, XX, | 

That it is poſſible to. contrive ſmch an 
artificiall motion, as may be equalty 


.. ſwift with the ſuppoſed motion of the 
eavens, | 


Or the concluſion of this Dif- 
courſe, I ſhall briefly examine ( as 
before concerning ſlownefle ) whether 
it be poſſible to contrive ſuch an ar- 
tificiall motion, as may be equall unto' 
the ſuppoſed (wiftneſle of the hea- 
yens, This queſtion hath been for- 
merly propoſed and anſwered by Car- Pe Peri. 
dan, where he applies it unto the {wift- 4g Ns 
neſſe of the moons orb; but thar orb | 
being the loweſt of all, and conſe- 
quenely of a dull and ſluggiſh moti- | 
on, in compariſon to the reſt ; there- | 
fore it will perhaps be more conye- 
nient to underſtand the queſtion con- 
cerning the eighth ſphere or ſtarry hea- 
ven. | 
For the true reſolution of this, it 
ſhould be firſt obſerved, that a mate- 
| rlall ſubſtance is alrogerher incapa- 
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| ble of ſo great a celerity, as is uſual- | 

The earch | 1y aſcribed to the celeſtiall orbs, ( as 
a plane:, | I have proved elſewhere) And there- 
pop.3. | fore the quzre isnot to be underftood 
for any reall and experimencall, bur 
| onely notionall, and Geometricall con- 
trivance, 

Now that the ſwiftnefſe of moti- | 
on may be thus increaſed, accordin 
to any conceivable proportien , wil 
be manifeſt from what hath been 
formerly delivered , concerning the 
prone and nature of flowneſle and | 
wiſtneſſe, For accordiug as we ſhall 
_ | ſuppoſe, the power to exceed the 
| weight : {ſo may the motion of the 
' weight be (wiiter then that of the 
power, 

But to anſwer more particularly : 
Let us imagine every wheel in this | 
following figure to have an hundred | 
teeth inir, and every nut ten: 
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| It may then be evident, that one | 
revolution of the firſt whee], will turn 

the nut, and conſequently the ſecond 
wheel on the ſame axis ten times, he 
third 
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third wheel a hundred times , the 
fourth 1000 times, the fifth 10000 | 
the ſixth a hundred thouſand times, 
the ſeventh 1000000 times, the eighth 
10000000 times the ninth x00000000 
times, the fails t000000000 times : 
| So that if we ſuppoſe the compaſle 
of theſe ſails to be5 foot, or one pace: 
and that the firſt wheel is turned about | 
after the rate of one thouſand times 
in an hour : It will then be evident. that 
the ſails ſhall be turned 1000000000000. | 
times, and conſequently fhall paſſe 
Lo0000009: miles in the ſame ſpace, 
Whereas a-fſtar in the Aquator ( ac- | 
| cording to common Hypotheſis ) does | 
move but 42398437 miles in an hour, 
and therefore it is evident that *tis poſſt- | 
ble Geometrically to contrive ſuch an | 
artificiall motion, as ſhall be of greater | 
fwittneſſe, then the ſuppoſed revolu- 
tions of the heavens, 
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The divers kinds of Automata, or Self- 
moves, Of Mills, and the contrivance 
of ſewerall motions by rarified air, \ A 
brief "digreſfion concerning wind-guns, 
Hex Mongſt the variety of artifi- 
B A & clall motions , thoſe are of 
Sata) moſt ufe and pleaſure, in 
| which, by the __—_— of 
ſome conitinued ſtrength, there is be- 
ſtowed a regular and lafting motion. 
Theſe we call the av7%uare, or felf- | 
movers: which name in its utmoſt la- | 
titude , is. ſometimes aſcribed unto 
thoſe motions , that are contrived { 
from the firength of living creacures, 
as Chariots, Carts; &c, Burt in its ! 
ſtritneſle and propriety, it is onely ap- 
pliable-unto ſuch invencions, wherein 
the motion is cauſed either by ſomthing 
that belongs unto irs own frame, or 
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elſe by ſome external inanimate agent, 

Whence theſe «vriuare are ealily di- | 
ſtinguiſhable into two ſorts : 

1, Thoſe that are moved by ſome- 
thing which is extrinſecall unto their 
own frame, as Mills by water or wind, 

2, Thoſe that receive their motion 
from ſome thing that does belong to the 
frame it ſelf, as clocks, watches, by 
weights, {prings,or the like, | 

Ot both which ſorts, there have been 
many excellent javentions : In the re- 
citall of them, I ſhall inſt chiefly on 
ſuchas are moſt eminent tor their rarity 
and {ubtilty, 

Amongſt the dvriuere that receive 
their motion from ſome externall agent, 
thoſe of more common uſe are Mills, 

And firſt, the Water-mills, which are 
thought to be before the other, though | 
neither the firſt Author, nor {o much. 
as the time wherein they were inven- | 
red is fully known, And therefore 
Polydor Virgil reters them . amongſt 
other fatherlefle inventions, - Pliny -m- 
deed doth 'mention” chem, as being | 
commonly -uſed in his time :; and-yer 

othets | 
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others affirm, that Bel:ſarizs in the 
reign of Fuſtizian, did firſt invent 
them : Whence Paxcirollus concludes ' De Repert. 
that it is likely their uſe was for ſome |7% 32 

| ſpace intermitted, and being afterwards 
renued again, they were then thought 
to be firſt diſcoyered, 

However *tis certain, that this in- 
| Vention hath much abridged and ad- 
yantaged the labours of men , who 
were before condemne. unto this ſ[a- 3s 
| very, as now unto the Gulleys, And | 11 p;4,; 
| as the force of waters hath been uſctull | wa. 
| tor this, ſo likewiſe may it be contrived 
to divers other purpoſes, Herein doth 
the skill of an artificer chiefly conſiſt, | 
in the application of theſe common 
motions unto various and beneficiall 
ens, making them ſerviceable not | 
 onely for the grinding of corn, but 
for the preparing of iron or other oare, T3 
the making of paper, the elevating ot 
 wateror the like, " 

To this purpoſe alſo are the Mills 
that are driven by wind, which are 
ſo much more convenient then the 
other; by how much- their ſituations 
W's may | 
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may be more eaſie and comon, The 
motions of theſe may likewiſe be ac- 


| commodared to as various ules as 
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the other, there being ſcare any la- 


| bour, to the performance of which, 


an ingenious artificer cannot apply 
them, To the ſawing of Timber, the 
plowing of land, or any other the like 
ſervice, which cannot be ciſpatched 
the ordinary way, without much toil 
and tediouſneſs, And it is a wonder- 


tall thing to conſider, how much mens 


labours might be eaſed and contracted 


in ſundry particulars, if ſuch as were 


well skilled in the principles and pra- 
Ctiſes of theſe Mechanical! experi- 
ments, would but thorowly apply 
their ſtudies unto the inlargement of 
{uch inventions. | 


There are ſome other motions by 


wind or air, which (though they are | 


not fo common as the other, yet 
may prove of excellenr curioſity, and 
fingular uſe, Such was that muſicall 
!nftrument invented by Cornelis Dre- 
ble, which being ſet in the ſun- ſhine, 


would of it ſelf render a ſoft and 


pleaſant 
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ſels are heated) the air doth iflue forth 
with a ſtrong and laſting violence, 


i ol bin 149 
pleaſant harmony ,: but being remo- 
ved into the ſhade would preſently be- | Like «hat 
come filent, The reaſon of it was this : do lg 
the warmth of the ſun, working upon | <1 gpr, 
ſome moiſture within ir, and raritying fn 
rhe inward air unto fo great an exten- ions Z 
fon, that'it muſt needs {eck for a vent | 99iſe whe: 
or iſſue, did thereby give ſeveral mo- | (19 6eus. 
tions untothe inſtrument, . ro ſhine 
Somewhat of this nature are the £-. Ns 
olipiles, which are concave Veſlels, con-' .” 
ſfiiting of ſome ſuch material as may , $746 »f | 
indure the fire, having a ſmall hole, [ALE\AR 
at which they are filled with wa- beth feen 
ter, and out of which ( when the Veſ- |**9 beard | 


. 


Theſe are frequently uſed for the ex- 
citing and contracting of heat in the 
melting of glaſſes or metals, They 
may alſo be contrived to be ſerviceable 
for ſundry other pleaſant uſes, as for 
the moving of ſails in a chimney cor- 
ner, the motion of which fails may 


the like, 
But there 1s a better invention to 
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this purpoſe mentioned in Carday , 
whereby a ſpit may be turned (with- 
out the help of weights) by the mo- 
tion of the air that aſcends the Chim- 
ney ; and it may be uſefull for the 
roz!ting of many or great joints : for | 
as the fire muſt be increaſed according 
to the quantity of meat, ſo-the force 
of the inſtrument will be augmented | 
proportionably to the fire, In which | 
contrivance there are theſe convenien- | 
ces above the Jacks of ordinary uſe, 

1. It makes little or no noiſe in the 
motion, | 

2, it needs no wining up, but will 
conſtantly move of it felt, while there | 
is any fire to rarifie the air, 

3. It is much cheaper then the other 
inſtruments that are commonly uſed 
to this purpoſe, There being required | 
unto it on<ly a pair of ſails, which muſt 
be placed in that part of the chimnie | 
where it begins to be ſtraightned, and 
one wheel tothe axis of which the ſpit 
line muſt be taſtned, according to this 
tollowing Diagram, = 
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Thie motion of theſe ſails may like-| 
wile be ſerviceable for ſundry other 
purpoſes, be{iles the turning of a; 
ſpit; for the chiming of bels or other | 
mulſical devices z and there cannot be 
any more pleaſant contrivance 'for 
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continual and = muſick, It may M 
{ uſefull alſo forthe ele of yarn, the | 
rocking of a. cradle, with divers the 
like domeſtick occaſions. For( as was 
| ſaid before) any conftant motion being | 

given, itis eaſie for an ingenious artift- 
cer to apply it unto various ſervices, 
Theſe fails will always move both 
day and night, if there is but any 
fire under them, and ſometimes 
though there be none, For if the air 
without be much colder then that with- 
{ in theroom, then muſt this which is 
| more warm and rarified, naturally aſcend 
throngh the chimney , to give place 
| unto the more concenſed and heavy , 
| which does uſually blow in at eve- 
| 1y chink or cranny , as experience 
BY thews, 
| | _Unro this kind of motion may be 
reduced all thoſe repreſentations of 
living creatures , whether birds, or 
| beaſts, invented by Cteſcbius, which 
| | were tor the moſt part performed by / 
| the motion of air, being forced up 
either by rarefa@ion, ' with fire, or 
elle by OT” bs the bas 
of 
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of ſome heavier body, as water, which 
by poſſeſſing the place of the air, did 
thereby drive it to ſeek for ſome other 
vent, | | | 
I cannot here omit ( though it be not | 
altogether ſo pertinent ) to ment, 

on that late ingenious invention of 
the winde-gun, which is charged by 
the forcible compreſſion of air , being 
injected through a Syringe ; the ſtrife 
and diſtention of the impriſoned air 
ſerving by the help of little falls or 
ſhurs within, to ſtop and keep cloſe 
the vents by which it was admitted. | 
The force of it in the diſcharge is 

almoſt equal! ro our powder-guns, I | 
have found upon trequent trials ( faith Pb-none- 
Merſennus ) that a leaden bullet ſhot þ 
from one of theſe Guns againſt a | prop. 32. 
ſtone wall, the ſpace of 24 paces trom 
it, will be beaten into a thin plate. 
Ic would be, a conſiderable addition 
to this experiment which the ſame 
Authour mentions a little after, wher- 
by. he will make the ſame charge of 
air to fſerye for the diſcharge of ſeve- 
tal arrows or bullets after one a- | 
[ - ; nother, '. by | 


| 
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nother, by giving the air onely fo | 
much room, as may immediatly ferve 
| to impreſle a violence in ſending away 
the arrow or bullet, and then ſcrew- 
1ngit down again to its former confine- | | 
| ment, to fit it for another ſhooting, 
\ Bat againſt this there may be many 
 confiderable doubts , which I canner 
and to diſcuſle | 


Ft: C ao, II. 

| | Of a ſailing Chariot that may without hor- 
| ſesbedrivenon the land by the wind 
|  &4 ſhips are onthe ſea, 

{F"He force. of wind in the motion | 
| | of ſails may beappliedalſo to the 
| ' driving of a Chariot, by which a man 
| ' may fail on the land as well as by a ſhip 
| | onthe water, The labour of horſes or 
' other beaſts, which are uſually applied 
to this purpoſe, being artificially ſuppli- 
ed by the ſtrength of winds, 

"That ſuch*Chariots are commonly 
uſedin the Champion plains of China, | 
De incre- iS frequently affirmed by divers credi- | 
men's %r-\ble Authors, Boterus mentions that | 
| fm, 1 1. rey have been tried alſo in Spain , | 

though | 
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| 


though with what ſucceſs he doth not 
{pec:fie, But above all other experimers 
to this purpoſe, that ſailing Chariot ar 
Scewelizg in Helland,\s more eminently 
remarkable, It was made by the dire- 
Eon of Stephinus, & is celebrated by 
many Authors, * Walchins affirms it 
to be ot fo great a ſwittueſle tor its 
motion, and yet of ſo great a capacity 
for its burden, Ut in medio freto ſecundis 
wveutis commiſſas naves, velocitate multis 
paraſangis poſt ſe relinquat, & pancarum 
horarum ſpatio,viginti aut triginta millia- 
riaGermanica cot1nuo curſu emetiatur,con- 
creditoſq; ſtbi plus minus weffores ſex aut 
dece, in petitum locum trasferat, facillimo 
illins ad clavum qui [edet nutu, quaqua 
wverſum minimo labore velis commiſſum , 
mirabile hoc continenti currus navigium 
| dirigentis, That it did far exceed the 
ſpeed of any ſhip, though we ſhould 
| {uppole it to be carried inthe open ſea 
{| with never ſo proſperous wind : and that 
in ſome few bours ſpace it would con- 
vey 60r 10 perſons, 20 or 30 German 
| miles, and all this with very little la- 
bour of him that fitteth at the Stern, 


I—_ ——— 


OO — 


rum decas, 
Fab. 9; 


who | 


* Fabala-t 


/ 


_erg ET 


_ — CT EE ny g—_ _ 


Dadalus: or, L1s. 2. 


Pet, Gaſ- 
ſendus. Vi. 


kit, |, 2. 


ts Peir: ſ : 


I 


who may eaſily guide the contſe of it 


as he pleaſeth, 


Fhat eminent inquiſitive man Pe;- 
reskius, having travelled to Sreveling 
forthe fight and experience of this cha- 
riot, would frequently after with much 
wonder mention the extream {witneſs 
of its motion, Commemorare ſolebat tu- 
Pore que correptus fuerat cum vento tran- 
ſlatus citati[s1mo non perſentiſcere tamen, 
nempe 14 citus erat qua ventus, Though 
the wind were in it ſelf more ſwitt and 
ſtrong, yet to paſſengers in this Cha- 
riot it would not be ar all diſcernable, 
becauſe they did go with an equall 


that ran beforeit ſeeming ro go' back- 
wards, things which ſeem at a great 


left behind, In two houres ſpace it 
would pals from Sceveling to Putten , 
which are diſtant from one another a- 
bove 14. Horaria milliaria (ſaith the ſame 
Author ) that is more then two and 
forty mules, 

Grotins 1s very copious and elegant in 
the celebrating of this invention, and 


the 


ſwiftneſs to the wind it ſelf Men 


diſtance being preſently overtaken and 
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A X KC E- 
| the Authour of it in divers Epigrams, |. | 
Ventivolam Tiphys deduxit in aqu:re navim, Grotii P6- 
Fupiter in fiellas, athercamgue dom m. emarga, 


In teyrefire ſclum virtus $revinin, nam nec \\Ep.19 
Tiphy tum fuerat, nec Foul iſtud opus, 
And in another place, 
Impoſuit plauftro veAantem carbaſe,malum Ep.s. | 
vAn potius nevi, ſubdidit ille yorgs ? 
==Scendit 44146 navi currus ruit acre prone, 
Et merito d'cas bic volat, (Ha natzt. | 


Theſe relations did at the firſt ſeem un- | 
to me, ( and perhaps they will ſo to 0- | 
thers) Cmowhat ſtrange and incredible, 

But upon farther enquiry I have heard 
them trequently atteſted from the par- 
ticular Jade and experience of {ach 
eminent perſons, whoſe names I dare 
not Cite in a buſineſſe of this nature, 
which in thoſe partsis ſo very common, 
and little obſerved. 

I have not met with any Authovr 
who doth treat particularly conce:ning 
the manner of framing chis Chartor, 
rthough Grotious mentions an el*g2nr 
deſcription of it in copper by one Gey- |& 34. 
nu: and Hondius in one Of his large 
maps of Aſia, does give another conje- 
urall deſcription of the like Chanots 
uſed in China, 

The form of it is related co be very | _ | 
| fimple and plain, after this manner, | 
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The body of it being ſomewhat like 
a boat, moving upon 4 wheels of an e- 
quall bigneſs, wirh two fails like thoſe 
in a ſhip; there being ſome contrivance 
to turn and ſteer it by moving a rudcer 
which is placed beyond the two hind- 
moſt wheels: and for the ſtopping of it, 
this muſt be done either by letting down 
the ſail or turning it from the wind, 

Of this kind they have frequently in 
Hollaxd other little Veſſels tor one or 
two perſons to go upon the ice, having 
{ledges inſtead of wheels, being driven 
with a ſ:il; the bodies "of them l:ke 
lictle boats, that if the ice ſhould brezk, | 
they might yet ſatefly carry a man up»n 
the water, where the {ail would te ſtil. 
uſefull for the motion of it, 
| Thaveoften thoughtchar it wonid be. 
worth the experiment to enquire, wite- 
ther or no ſuch a failing chariot mis;.c 
not be more conveniently frameF-wit'1 
moveable ſails, whoſe torce may be im- 
preſt from their motion, equivalent 79 
thoſe in a wind-mill, Their toremott. 
wheels (as in other Chariots) for the | 
greater facility, being ſomewhat lower | 
| then the other, anſwerable ro this Seute, | 4 
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turn the wheels, and conſequently carry 


ces, 
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In which che fails are ſo contrived, that | 
the wind from any Coaſt will have a 
force upon them to turn them about, 
and the motion of theſe ſails muſt needs 


on the Chariot it ſelf ro any place 
(chough fully againſt the wind) whither 
ir hall be rected, fu EE" 

'The chief donbt will be, whether 
in'ſfuch a contrivance every little rug- | 
gednefſe or unevenneſle of the ground, | 
will not cauſe ſuch, a- jolting of. the , 
Chariot as to hinder the motion of | 
its ſails. But this perhaps ( if it ſhould 
proveſo) is capable of feverall reme- | 


I have often wondred , why none 
of qur Gentry who live near great 
Plaines, and ſmooth Champions, have | 
attrempted any. thing co this purpoſe, | 


The. experiments of this kind being | 


very pleaſant. and not coſtly : what 
could be more delighttull or better 
husbandry .” then.co make uſe of the | 


wind (which coſts nathing,. add ears'| 


nothing ) in ſtead of horſes * This be- 
ing very ealte ro be. effetted by thoſe, 


the | 
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the convenience of whoſe habitations 
dath accommodate them for fuch ex-' 
periments, = 


———— 


Cay II. 


Concerning the fixed Automata, Clocks, 
Spheres, repreſenting the heavenly ma- 
tions : The [everall excellencies that 


are moſt commendable in ſuch kind of 


ContriVances, 


i FI" He ſecond kind of 4vriuare were 

deſcribed tro be ſuch Engines, as 
did receive a regular and laſting mo- 
tion from ſomething belonging to 
their own frame, whether weights, or 
Nc 

They are uſually diſtinguiſhed into 
ETWATH 

f cer, fixed and Rationary. 

xadyotz, moveable and tranfient. 

3, The fixed are {ſuch as move on- 
ly according to their ſeyerall parts, and 
not according to their whale frame ; 
In which, though each wheet hatch a | 
diſtin& rotation, yet the whole doth | 
ſtill remain uamoved, The — 
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Others. | 


| wheels mentioned in Yitruvius, where 


| 2 man may know how many miles 


| hath walked a whole day together, 
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kind of theſe are the clocks and| 
watches in ordinary aſe, the framing | 
of which is {0 commonly known by | 
every. Mechanick , that I ſhall not | 
crouble the Reader with any explica- | 
tion of it, He rhat defires fuller faril- | 
tation , may ſee chem particularly 
deſcribed by * Cardan, + D, Flood, and 


The firſt invention of theſe ( ſaith 
Pancirollus ) was taken from that ex- 
periment in the multiplication of 


he ſpeaks of an inſtrument whereby 


or paces he doth goe in any ſpace of 
time, whether or no he doe pafle by 


a ee ee NE 


rr rr rr — 


water jn a boat or ſhip, or by land. 


'in a chariot or coach : they have | 
been contrived alſo into little pocket | 
inſtruments, by which after a man | 


he may eafily know how many ſteps | 
he hath taken, I forbear to enter up- | 


on a larger explication of theſe kind 


of Engines, becauſe they are imper- | 


tinent unto the chief buſineſlſe that 
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| I have propoſed for this diſcourſe, 
The Reader may ſee them more par- 
ticularly deſcribed in the above cited : 
» Subtil. | place of Yitruvins, 1n * Cardan, | vx þ 
; "gs "um | ſonins, and others, I have here only 
| linfrumen- | Mentioned them, as being the firſt oc- 


071M. calion of the chiefeſt auTuATE that are 


| rn - nowin uſe, | 
15.0-33, Of the ſame kind with our clocks 


EZ and watches ( though perhaps more 
elaborate and ſubtle ) was that ſphere | 
| | Mentio- Invented by Archimedes, which did 

ned by Ci | repreſent the heavenly motions: the 
Ns diurnall and annuall courſes of the 
| !1 em | fun, the changes and aſpe&s of the 
DeNs. | Moon, &c, This is frequently cele- 
Devi *:*-\ brared in the writings of the Ancients, 
| particularly in that known Epigrams of 
| Clanaias : 


Tupuer in parvs cum cerneret «thera wire, 
Riſit, & ad Superos talia difta dedit ; 
Et  Huccine mortalss progreſſa potentia cur? . | 
Tam mens in fragili Inditur orbe labor. 

| « |* The ſe- Jura poli, rerumque fidem, legeſque Deorum, 


| cret force Ecce Syracuſius tranſtulit arte ſencx. 
| fro which | Tycluſus varus famulatur * [| piritus aſtris, 
tae mo: ior p y 


gd Et vivum certss motibus urget opus. 
was im- k 

4 { preti:d. ' - Per-., 
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Percurrit proprium mentitns Signifer annum; [ 
Et ſimnlata nove Cynthia menſe redir. 

| Jamq; ſnuum volvens audax induſtria mund# 
Ganudet, & bumana fidera mente reg t. 

Did falſo inſontens tonitru Salmonea miror ? 
e/Emula nature parva reperia manns, 


Excellently Tranſlated by 
T, Randolph. 


Fove ſaw the heavens fram'd in a little glaſſ”, 
And laughing) to the gods theſe words did pale 3 
Comes then the power of mortall cares fo far ? 
Irrbriccle erbs my labours ated are. 

The ſtatutes of the Poles, the faith of things, | 
The laws of Gods, this Syracuſtan brings 
Hither by arr : Spirits inclos*'d attend 
Their ſeveral ſpheres, and with ſer motions bend |. 
The living work : each year the fteigned Sun » 
Each month returns the coumterfcired Moon. 
And viewing now her world, bold induſtry 
Grows proud,to know the heavens his ſubjzRsbe, | 
Believe, Salmoncus hath falſe thunders throu ns 
For a poor hand is nacures rivall grown. 


Rd 


| 


But that this-Engine ſhould be made | 
lof glaſſe, is ſcarce credible, LaZFantins þ 95 1.1. 
mentioning the relation of ir, affirms | * * 
it to conſiſt of brafſe , which is more 
likely. Ic may bethe outſide or caſe 
was glaſſe, and the. frame it ſelf of 
brafle, Celius Rhodoginss, (peaking of | qmiq.'cs 
the wondrous art in the contrivance | #: *- c. 16. 
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| of this Sphere , breaks out into this 
ary bots e | qurre, Nonne igitur miraculorums iymni- 
al Mechan, | 11192 maximum miraculum eſt homo f He 
might have faid Mathematicus : And 

Collr#- | another to this purpoſe , Sic manus 
| Precm. ad | £ju5 naturam, ut natura iÞſa manum imi- 
}. 8. tata putetur, Pappus rells us, that Archi- 
medes wiit a Book de Spheropzia con- 
| | cerning the manner of framing ſuch 
| Engines, and after him Poſidonins com- 
ofed another diſcourſe on the ſame 
lubject , though now either the igno- 
rance or the envy of time hath de- 
prived us of both thoſe works. And 
| yet the att it ſelf is not quite perithed, 
Fekdrpa | tor weread of diversthe like contrivan- 
| 22. schel. | Ces 1n theſe Jatter times,  Agrippa at- 
_ | Math. 1.1. \ firms that he himſelt had ſeen {uch a 
booked =" | ſphere,and Rams tels us how he beheld 
{ Monanth. | two. of them in Paris, the one brought 
irq thither amongſt other ſpoiles' from 
© 1, - | Sicily, and the other out of Germany, 
| Dr. Hack- | And it 1s commonly reported; that 
wel> 4P"*| there is yet fuch a ſphere ar Stres- 
ſe. 1. | burg in Germany, * Rivaltus relates 
* be 1d) how Marinus Burgefins a Nortwan made 
Arivise *| tio of them in France for the King. 
| Ra —_ _ And} 
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of ſpheres; muſt needs 'be much more 
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And «perhaps theſe later (Caich he) | 
were more exact then the former , be- 
cauſe the heavenly revolutions ate 
now muc} berter underſtood then be- 


fore, And beſides it is queſtionable. 
whether the uſe of ſteel ſprings was 
known in thoſe ancient times ; the 
application of which unto theſe kind 


convenient then weights. 

"Tis related alſo of the Conful 
Beethivs, that amongſt other Mathe-_ 
marical contrivances , (for which he 


Gaffiodor. 
(/hron. Pet 


was famous) he made a (ſphere to re- 
preſent the Suns motion , which was | 
ſo much admired, and ralked of in: 
thoſe times, that Guxdibaldus King of 
Burzanaie, did purpoſely feni over 
Embaſladors to Theodoricus the Em- | 
perour, with intreaties that he would 


be a means to procure one of theſe | 


ſpheres from Boethins; the Emperor 
thinking hereby to make his kingdom 
more famous and terrible unto torain 
Nations, doth write an Epiſtle to Boe- 
thius, perſwading him to ſend this 


Bertius | 
pref. ad 

Conſ(:lyt. | 
Phalof. 


inſtrument, Quotzes non ſunt crediturs | 


M 4 quod 
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| Polyd, Vir- 
gil. de in- 
vent,rerum 
6 36:4. 
Cardan 
Subr, l.17. 


| their motion from weights, and nor 


without needing any new ſupply ; for 


quod widerint ? Quoties hanc werita- 
tem luſoria [omnia putabunt ? Et quan- 
do futrint a ſiupore converſi, u0n aude- 
bunt ſe equales nobis ditere, apud ques 
ſciunt ſapientes talia cogitaſſe, SO much | 
were all theſe kind of inventions ad- 
mired in thoſe ruder and darker times: 
whereas the inſttuments that are now, 
in uſe amongſt us ( though not fo, 
much extolled ) ' yet doe altogether 
equall ( if not exceed) the other both 
in uſefulneſs and ſubtilty, ' The chie-| 
feſt of theſe former Engines receiving} 


from ſprings, which(asI ſaid before) 
are of later and more =xcellent inven- 
tion, | le Da Ws : 
The particula? circumſtances for 
which' the Automata of this kind , are 
moſt eminent, may be reduced to theſe 
four. Res 1 Ga RR eh 

1; The laſtingneſs of their motion, 


which purpoſe there have been ſome 
watches © contrived to continue with- 
out winding up for a week together , | 
or longer, YO OR A. 


2, The| 


—— — — or 


—_ _—_— 


— 
nnd 


'. 2, The eafinefle and ſimplicity of 
their compoſition ; Art it {elf being 
| bur the facilitating and contraRing of 
ordinary. operations , therefore the! 
[ more ealte and compendious ſuch in- 

ventions are, the more artificial ſhould 
they be eſteemed, And the addition 
of any ſuch unneceſſary parts, as may 
be ſupplied ſome other way, is a fure | 
ſign of unskilfulnefle and ignorance, 
Thoſe antiquated Engines that did 
confiſt of ſuch _ a needleſs multitude 
of wheels, and ſprings, and ſcrews , 
( like the old hypotheſes of the heavens) 
may be compared to the notions of a 
confuſed knowledge , which are al- | 
ways. full of perplexity and as. wk 
; tions » and (14m in order; where- 
as the inventions of art are more re- 

gular, ſimple and perſpicuous , like 

the apprehenſions of a eiftint and 
\thoroughly informed judgement, In 
this' reſpe&t the manner of framing 
the ordinary Avtemats , hath been 
much bettered in theſe Jatter times 
above the former , and ſhall hereafter 
perhaps be yet more advantaged. | 
| | Theſe 


| 
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'Theſe- kind' of experiments (like all 
orher hamane arts ) receiving additions 
from every days experiment, | 
Tothis- purpoſe there is an. inven- 
tion conſiſting 'onely of one hollow 
orb or wheel, whereby the hours 
may be as truly diſtinguiſhed , as by 
any ordinary clock or watch, This 
wheel ſhould be divided into ſeveral 
cavities , through each of which ſuc- 
ceſhvely eicher ſand or water muft 
» be contrived to paſſe, the heavineſſe 
| of theſe bodies ( being always in the 
aſcending fde of the wheel ) muſt 
be counterpoiſed by a plummet that 
may be faſtned about the pulley on 
the axis : this plummet / will leiſurely 
delcend,, according ' as the fand by 
running ont of one cayity into the 
| next , doth make the ſevetal parts of 
the wheel lighter -of heavier, and (0 
conſequently there will be _ produced 
| an equall- and laſting motion, which 
| may be eaſily applied co the diſtin- 
con} of hours. = 

3. The multitude and variety of 
thoſe ſervices: for which they may | 
e 
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| be uſefull, [Unto this kind may we! 
refer thoſe watches, by which a man 
may tell not only the hour of the day, 
but- the minute Of; the hour, the 
day, of the moneth , the age and a- | 
ſpe&s of the Moon, &c, Of this na- 
ture likewiſe was that larum mention- 
ed by Walchius, which though it} 
were but two or three inches big, yer | ***-9: 
' would both wake a man ; and of it 
ſelf light a candle for him at any ſer 
houre of the night, And thoſe 
weights. or ſprings which are of ſo 
eat force asSto turn a_mill, ( as ſome | Rane. þe. 
ave been contrived) may: be eafily |130- 
applyed to more various and difficult | 
labours,.; | 
4. The littleneſs of their frame, 
| Nunquam ars magis quam in mmims PEEL 
nota eft {iaich Aquinas.) The (malneſs |y;gver 
of 'the Engine doth much commend |rhea « 
the skill-of the Artificer, to this wi _ m 
purpoſe there have been watches con- | jrjnc of | 
'trived in fthe form and quantity of a |wezr- 
Jewell for the ear, where the ſtriki 
of the micutes may conſtantly whit- 
per unto us, how our lives do flide | 
: away | ESTE: 
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De ſubtil. 
l. 2. item 
6 UF. 


ſient, which are deſcribed to befſach en- 


CE 


away by a ſwift - ſucceſſion, Carden 
tellsus of a Smith -who made a watch 
in the Jewel of a ring, to be worn on 
the finger, which did ſhew the houres, 
( non ſolum ſagitta, ſed iftu) not one- 
ly by the hand; but by the finger 
on ( asI may ſay) by pricking it every 
nour, | FEWER | 


© CT 
— 


— — 


Ca?e, IV, 


of the moveable and Gradient Automata, | 
repreſenting the motions of living 
creatures, various ſounds, of birds, or 
beaſts, and ſome of them articulate, 


Hus much of thoſe Automata 
which were {aid to be fixed an 
ſtationary, 
The other kind to be inquired after , 
are thoſe that are moveable and tran- | 


gines as move not only according to 
their ſeverall parts, but alſo 'accord- 
ing to their © whole frames, - Theſe 
are again diſtinguiſhable into two 


———_— 


ſorts: 
; x. Gra- 


_— 
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| 
I. Gradient. | 


2 Volant. | 

1, The Gradient or ambulatory, are | tes fs 
ſuch as require ſome bafis or botrome | Merone. 
ro uphold chem in their motions, Such [#1 
were thoſe ſtrange inventions ( com- | © 
monly attnbuted to Dedalas) or felf- 
moving ſtatues, which ( unleſs they 
were violently detained ) would of 
themſelves run away, * Ariſtotle af- |* pe 4ni-} 
firms that Dedalus did this by putting |14446.3- 
quick-filver into them, Burt this would 
have been too grofle a way for ſo ex- 
cellent an artificer, it is more likely | 
that he did it with wheels and weights, | 
Of this kind likewiſe were Yulcans | Tied. 18. 
Tripedes, celebrated 'by Homer, that 
were made to move upand down the | There 
houſe, and fight with oneanother, He |7* M2 | 


: ' alſo chari- | 
might as well have contrived them into |ors driven | 
Journey-men ſtatues, each of which |?7 + 

| with a hammer in his hand ſhould have pring ? 
worked at the forge, contrived 
Pur amongſt theſe fighting ima- | 19 


| ges, that in Carday may deſerve a men- | De Pic. 
| rion, which holding in.its hand. a gol- | 
| den apple, beaurified wich many coſtly | ©" 
Jewels, 
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| Jewels; if any man offered to take ir, 
the ſtatue preſently ſhot him: ro death, 
Th: touching of this apple ſerving 
to diſcharge ſeveral ſhort bowes, or 
other the like inftruments that were 
ſecretly couched within the body of 


Fab.g, 
There bave 
been ather 


r0 moye 
on the wa- 
eer. 
Naviginm 
ſponte mo- 
bile, ac 
ſut remigii 
autorem, 
bo negetio, 


faith Sce- 
liger,Ex.- 


inyearlons! 


'f aciam nut- alive, 


| King Chennetus murdered (as Boething - 
relates, 

It is ſo common an experiment in 
theſe times to repreſent the perſons 
and ations: of any ſtory by ſuch ſelt- 
| moving images, that' I ſhall not need 
to explain the manner how the wheels 


| and ſprings are contrived within 


them. 

| Amongſt theſe gradient Antowuta, 
that iron ſpider mentioned in Jal- 
ehius, is more eſpecially remarkable 
which being bur of an ordinary big- 
neſſe, befides the outward fmilitude, 
( which was very exat) had the (ame 
kind of motions with a living ſpider, and 
did creep up and down as if it had been 
It muſt needs argue a wonder- 
full art, and accarateneſle, to contrive 
all che inſtruments requiſite for ſuch 


— 


the image, By ſuch a treachery was | 
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| | qa: motion in fo ſmall 2 frame. 
| There have been alſo other motions 
| 


contrived from Magneticall qualities, 
which will ſhew -che more wonderfull, 
becauſe there-is no apparent reaſon of | 
their motion, there being not the leaſt | 
contiguity or dependence upon any | 
other body that may occaſionit; bur [ 
it is all one as if they ſhould move | 
up and down in the open air, Get a | 
elaſfſe ſphere, fill it with ſuch liquors | 
as may be clear of the ſame colour, 
immixable , ſuch as are oyl of tartar, | 
and fpirit of wine : In which, it is! 
eafie fo to poiſe a little globe or other | 
ſtarue, that it ſhall (wim in the cen- 

ter, Under this 'glafle ſphere, there 
ſhould be a -loadftone conceated, by 
the motion of which, the ſtatue (ha- | 
ving a needle touched within it) will | | 
move up and down, and may be con- | 
trived to ſhew-the honr or fign, See | | 
ſeveralt inventions of this kind in K#r- | 
cher de arte Magnttica, l.2, | 


= 


"There have- been {ome artificial | 

mages ; which: beſides cheir ſeverall | ; 

| | poſtures in walking up and ag $6] "= 
= FEESS! aVe | 


| have been made alfo to oive ſeveral 


ſounds, whether of birds, as Larks, 
Cuckoes,&c, or beaſts,as Hares, Foxes, 
The voices of which creatures ſhall be 
rendred as clearly and diſtin&ly.by theſe 
| . . . 
artificiall images, as they are by thoſe 
naturall living bodies, which they re- 
| preſent, Cow ork 
+ There have been ſome inventions 
alſo which have been able for the 
utterance of articulate ſounds, as the 


ſome of the Agyptian idols related 


inthe framing of which Albertus Mag- 


Aquinas, who came to fee it , pur- 
poſely that he might boaſt, how in 


| one minute he had ruined the labour 


of ſo many years, 


Now the ground and reaſon how 


theſe ſounds were contrived, may be 
worth our inquiry, 


beaſts, they were made from: ſuch 


pipes or cals, as may expreſle the fe- 
Fr ___yerall 


ſpeaking of certain words, Such are 


to. be Such was the brazen head. 
made by Friar Bacox, and that ſtatue - 


mus beſtowed thirty years, broken by | 


Firſt then , for thole of birds or 
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verall tones of thoſe creatures. which 
are repreſented : theſe calls are {o com- 


| monly known and uſed, that they 


need not any further explication, 

But now about articulate ſounds 
there is much greater difficulty, Wal- 
chins thinks it poſsible entirely to 


preſerve the voice, or any words ſpo- | 


ken, in a hollow trunk, or. pipe, and 
that this pipe being righcly opened , 
the words will come out of it in the 


{ame order wherein they were ſpoken, 


Somewhat like that cold Countrey, 
where the peoples diſcourſe doth 
freeze inthe air all winter, and may 
be heard in the next Summer, or at 4 


great thaw, But this conjeRure will 
need no refutation. 


The more ſubſtantiall way for ſuch 


| a diſcovery, is by marking how nature | 


her ſelt doch imploy the ſeverall in- 
ſtrumeats of ſpeech, the tongue, lips, 
throat, teeth, &c, To this purpoſe the 
Hebrews have aſsigned each letter 
unto its proper inſtrament, An be- 


ftdes , we ſhould obſerve what inartj- - 


calate ſounds doe 'reſemble. any of 
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con | DE particular letters, Thus we may 
Nat. Hif.' note the trembling of water to be like 
"|Expe-.1z9>| che letter L, the quenching of hot. 

70% | things to the letters Z, the ſound of 
ſtrings, unto the letter Ne, the jirking | 
of a ſwitch the letter 2 , &c, By an 

exact obſervation of theſe particulars, | 


it is (perhaps )poſſible to make a ſta- | 
| tue ſpeak ſome words, 


| 
| 


—— 
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nk FR Ne. 
Concerning the poſsibility of framing an 
' Ark for (ubmarine Navigations, The 


difficulties and conveniences of ſuch 
4 contrivance, 


E will not be altogether imperti- 
nent unto the diſcourſe of theſe gra- 
Tra#. de | dient Automata, to mention what Mer- 
| Magners | (ennus doth fo largely and pleaſantly 
Mg | deſcant upen, concerning the making 
of a ſhip, wherein men may ſafely ſwim 

under v/ater, E. 
That ſuch a contrivance is feafible 
and may be effected, is beyond all 
queſtion , becauſe it hath been alrea- 
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dy experimented here in England by 
Cornelius Dreble, but how to improve 
it unto publike uſe and advantage, (o 
as to be ſerviceable for remote voya- 
ges, the carrying of any conſiderable 
number of men, with provifions and 
commodities, would be of ſuch ex- 
cellent uſe as may deſerve ſome fur- 
ther inquiry, . 


Concerning which ther= are two. 


things chiefly confiderable: 
many difficulties with their 
The) remedies. 
great. coveniences, _ 
I, The difficulties are generally re- 
ducible to theſe three heads: 
1, Thelctting out, or receiving in 


any thing, as chere ſhall be occaſion | | 


without the admiſſion of water, If 
it have not ſuch a convenience, theſe 
kind of voyages muſt needs be very 
dangerous an1, uncomfortable, both 
| by reaſon of many noiſome offenſive 
things, which ſhould be chruſt our , 
and many other needful things w hich 
ſhould be. received in, 'Now herein 
will conkiſt the difficulty, how to con- | 


N 2 tnve | 
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| and open at both ends. 


UEI——_ — —— — 


trive the opening of this veſſel (o, that 
any thing may be put in or out, and | 
yet the water not ruſh into it with much | 
violence, as it doth uſually in the leak of | 
3 WP; - 

In which caſe this may bea proper 
remedy ; let there be certain leather 
bags made of ſeveral bigneſſes, which 
for the matter of them (ſhould be both 


tradable for the ule and managing of 


them, and frong to keep out the wa- 
ter, for the figzre of them being long 
Anſwerable 
to theſe, let there be divers windows , 
or open places inthe frame of the ſhip, 
round the fides of which one end of 
theſe bags may be fixed, the other 
end coming within the ſhip being to 
open and ihut as a purſe, Now it we 
ſuppoſe this bag thus faftned , to be 
tyed clole about towards the win- 
dow, then any thing that is to be ſent 
'Oout, may be fately pur into that end | 
within the thip, which being again 


| Cloſe thnt, and the other end looſened 


the thing may þe ſafely ſent out with- 
out the admiſſion of any water, 
50 | 


» 
——— 


Ls ne 
+ 
—— 


hs, at 5 lie a v2 
f P 
A '@ = 


r——_—— 


— 


| there ſhould be any leak ar the bot- 


an Ark will be the motion or 
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age ſhall be deſigned, without w.\ich 


So again, when any thing is to be 
taken 1n, it muſt be firſt received in- 
ro that part of the bag towards the 
windew, which being (atter the thing 
is within it) cloſe tyed abour, the other 
end may then be ſafely opened, Ir is 
eaſie to conceive, how*y this means 
any thing or perſon may be ſent our, 
or received in, as there ſhall be occa- 
ſion, how the water, which will per- 
haps by degrees leak into ſeveral parts, 
may be empried out again, with di- 
vers the like advantages, Though if 


rome of this Veſlei, yet very little wa- 
ter would getin, becauſe no air could 
get Our, 

2, The ſecond difficulty in ſuch | 
xing of 
it according to occaſion ; The dire- | 
ing of it to ſeveral places, as the voy- 


hn —_——_— 


J 
it would be very uſeleſſe, if it were 


to remain only in one place, or were 
to remove only blindtold, without a- 
ny certain diregion 5 And the con- 
trivance of this may ſeem very difh- 
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| of water.it will then be eaſily moveable 


——_—— —— _ —— — 


culr, becauſe theſe ſubmarine Naviga- | 
gators will want the uſuall advantages | 
of winds and tides for motion, and the 
ſight of the heavens for direftion, 
Bur theſe difficulties may be thus 
remedied , As for the progreſs/ve mo- 
tion of it, this may be effected by the 
help of ſeverall Oars, which in the 
outward ends of them, ſhall be like: 
the fins of a fiſh to contract and dilate,” 
The paſſage where they are admitted | 
into the ſhip being tyed about with | 
luch leather bags ( as were menti- 
oned before) to keep out the water, 
It will not be convenient perhaps that 
the motion in theſe voyages ſhould 
be very {wiſt, becauſe of thoſe obſer- 
vations and diſcoveries to be made at 
the bottome of the ſea, which in a lit- 
tle ſpace may abundantly recompence 
the fovneſeol irs progreſſe, 

It this Ark be fo ballaſt as tobe of 
equall weight with the hke magnitude 


in any patt of it. 
As for the aſcent of it, this may be 
eaſily contrived, if there be ſome great | 
; weight 
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of this ſhip being more regular then 


| Urinator or Diver for reſpiration , a- 
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weight at the bottome of the ſhip ( be- 
ing part of its ballaſt ) which by ſome | 
cord within may be looſened trom it; 
As this weight is let lower, fo will the 
ſhip aſcend from it (if need be) to the 
very ſurface of the water, and again , 
as it is pulled cloſe tothe ſhip, fo will it 
deſcend. 
For diredtiop of this Ark, the Mari- 
ners needle may be uſeful in reſpect of 
the latitude of places, and the courſe 


others , by reaſon it is not ſubje& to 
Tempeſts or unequall winds,may more 
certainly guide them in judging of the 
longitude of places, 


— 


— ——— 


3. But the greateſt Cifficulty of all 
will be this, how che air may be ſupply- 
ed fort reſpiration: How conſtant fires 
may be kept init for light and the dreſ- 
ſing of food, how thole viciflitudes of 
rarefation and condenſation may be 
maintained, 

It is obſerved, that a barrel or cap, | 
whoſe cavity will contain eight cu- 
bicail feet of air , will not ſerve a 


| N 4 _ bove | 
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bove one quarter of an hour ; the 
breath which is often ſacked in and 


| our, being {o corrupted by the mix- 


ture of vapours, that nature rejects it 
2S unſerviceable, Now in an hour a 
man will need at leaſt 360 reſpirations, 
betwixt every one of which there ſhall 


be 10 ſecond minutes, and conſequently. 


a gteat change and ſupply of air will be 


| neceſſary tor many perſons,and any long 


{pace. 

And {o likewiſe for the keeping of 
fire; a cloſe Veſlel containing ten cu- 
bical feet of air, will not ſuffer a 
wax candle of an ounce to burn in it 
above an hour before it be ſuffocated, 
though this proportion ( ſaith werſen- 
n&sdoth not equally increaſe for feve- 
rall lights, becauſe four flames of an 
equal] magnitude will be kept alive 
the ſpace ot 16 ſecond minutes, though 
one of thele flames alone in the 
ſame Veſſel will not laſt above 25, 
or at moſt 3o ſeconds, which may be 
eaſily tried in large glaſſe bottles, ha- 
ving wax candles lighted in them, and 
with their mouths inverted in water, 
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For the reſolution of this difficul- 
ty, though I will not ſay that a man 


things doth produce ſuch ſtrange in- 
credible effects } be inabled to live in 
the open water as the fiſhes do, the 
inſpiration and expiration of water ſer- 
ving in ſtead of air, this being uſu- 
all with many fiſhes that have lungs; 
yet it 1s certain that long uſe and cu- 
ſtome may ſtrengthen men againſt 
many ſuch inconveniences of ' this 
kind, which to unexperienced perſons 
may preve very hazardous : and foit 
| will not perhaps be unto theſe ſo ne- 
 ceſlary, ts have the air for breathing 
| fo pure and defecated as is required 
' for others, 


\ But further there are in this caſe 


theſe three things conſiderable, 
' 1, Thar the Veflel ir ſelf ſhould 
| be of a large capacity, that as the air 
in it is corrupted in one part, fo it 
{ may be purified and renewed in the 
other : or it the meer refrigeration 
of the air would fit it for breathing , 


this might be ſomewhat helped with 
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may by cuſtome ( which in other | 
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bellows, | 
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| bellows, which would cool it by mo- 
| tion, 
1 | 2, It is not altogether improbable, | | 
that the lamps or fires in the” middle 
of it, like the refleted beams in the 
| firſt Region, rarefying the air, and the 
[ | circumambient coldneſſe towards the 
| | ſides of the Veſlel, like the ſecond 
Region, cooling and condenſing of it , 
would make fuch a viciflitude and 
change of air, as might fitit for all its 
proper ules, 

3. Or if neither of theſe conjectures 
Hermon, | Will help, yet Merſennus tells us in| 
L. 4 prop.6. | another place, that there 1s in France 
Monit. | one Barriews a Diver, who hath lately 
found out another art, whereby a man 
might eafily continue under water 
for ſix houres together, and where- 
as ten Cubicall feet of air will not 
ſerve another Diver to breath in 
for half an hour , he by the help 
of a cavity, not above one or two 
foot at moſt, will haye breath enough 
| for ſix' houres, and a lanthorn ſcarce 
above the uſuall ſize to keep a candle | 
| buming as long as a man pleaſe, which 


(it 


eee 
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( if it be true, and were commonly 
| known) might be a ſufficient help 
againſt this greateſt difficulty, 

As for the many advantages and 
conveniences of {uch a contrivance, it 
iS Not eafle to recite them, | 

1, 'Tis private ; a man may thus 
go to any coaſt of the world invift- 
bly, without being diſcovered or pre- 
venred in his journey, | 

2. 'Tis ſafe; from the uncertainty of 
Tides, and the violence of Tempeſts, 
which do never move the fea above 
five or fix paces deep, From Pirates 
and Robbers which do ſo infeſt other | 
| voyages ; From ice and great frofſts , 

| which doe ſo much endanger the paſ- 
| | ſages towards the Poles, 
3. It may be of very great advan- 
| | tage againſt a Navy of enemies, who 
by this means may be undermined in |; 
| | the water and blown up, | 
| 4. It may bevf ſpeciall ule for the 
| reliet of any place that is befieged by 
| water, to convey unto them inviſible | 
ſupplies - and ſo likewiſe for the {urpri- * 
{al of any placethat is acceſſible by wa- | 
\_[eT, | F; ot? 
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| 5, It may be of unſpeakable benefit 
for ſubmarine experiments and diſco- 
veries :as | 

The ſeveral proportions of ſwift- 
neſle betwixt the aſcent of a bladder , 
cork, or any other light ſubftance in 
compariſon to the deſcent of ſtones 
or lead, The deep caverns and fub- 
terraneous paſſages where the ſea- 
water in the courſe of its circulation, 
doth vent it ſelf into other places, 
and the like, The nature and kinds 
of fiſhes, the ſeveral arts of catching 
them, by alluring them with lights, 
by placing divers nets about the 
ſides of this Veſſel, ſhooting the 
greater ſort of them with guns, which 
may be put out of the ſhip by the 
help of {uch bags as were mentioned 
before , with . divers the like arrifices 
and treacheries , which may be more 
ſucceſhvely praQtiſed by ſuch who live 
ſo familiarly together,” Theſe fiſh 
may ſerve not only for food, but for 
tewell likewiſe, in reſpe& of that oyl 
which may be extracted from them , 
_ way of dreſſing meat by lamps, be- 


ing 


. 
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. | ſeveral precious things that grow there, 
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ing in many reſpects the moſt conve- | 
nient for ſuch a voyage. 

The many freſh ſprings that may 
probably be met with in the bottome | 
of the ſea, will ſerve for the ſupply of 
drink and other occaſions, | 

But aboveall, the diſcovery of ſub- 
marine treaſures is more eſpecially con- 
fiderable, not only in regard of what 
hath been drowned by racks, but the 


as Pearl, Corall, Mines, with innume- 
rable other things of great value, 
which may be much more eafily found 
out, and fetcht up by the help of this, 
then by any other uſtuall way of the 
Urinators, 

To which purpoſe, this great 


tyed about it, at various diſtances, 
wherein ſeverall perſons, as Scouts, 
may- be lodged for the taking of ob- | 
ſervations, according as the Admirall 
ſhall dire them. Some of them be- | 
ing frequently ſent up to the ſurface | 
of the water, as there ſhall be occa- 
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Veſſel may have ſome lefſer cabins | 


fion, 
All 
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| All Kind of arts and manufaQures 
' may be exerciſed in this Veſſel, The} 
obſervations made by it, may be both | 
written, and (if need were ) printed here 
likewiſe, Several Colonies may thus 
inhabit, having their children born and 

bred up without the knowledge of 
land, who could not chuſe but be a- 
mazed with ſtrange conceits upon the 
diſcovery of this upper world, | 
I am not able to judge what other | 
advantages there may be ſuggeſted, or 
whether experiment would fully an- 
{wer to theſe notionall conjeRtures, Bur 
however, becauſe the invention did | 
unto me ſeem ingenious and new, being | 
not impertinent to the preſent enqui- | 
ry, therefore I thought it might be 

worth the mentioning. 
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Ca?, VI. 

of the wolant Automata, Archytas his | 
Dove, 4nd Regiomontanus his Ea- | 

| gle, The poſsibility and great uſeful- | 
| | neſsof ſuchinventions, | 
| 


He wolant or flying Automata are 
ſuch Mechanicall contrivances, as | 
have a ſelf-motion, whereby they are 
catried aloft in the open air, like the 
flight of Birds, Such was that wooden 
Dove made by Archytas , a Citizen | Diog.Laer. 
of Tarentum , and one of Plato's ac-|p," 
quaintance, And that wooden Ea- | :us Je bo- 
ple framed by Regiomontanus at No- | 1*/-diſcip. 
remberg , which by way of triumph, | 76 
did fly out of the City to meet Charles | Ramus 
the fift, This later Author is alſo re- | 55": * 
ported to have made an iron fly, 9uel hy 
ex artificis manu egreſſa, convivas Ccir- | Pubrtas 

; : : . I6cays1W. 
cumvolitavit, tandemque wveluti acfeſſa }.Dee Prem 
in - Domini manus rever(a eſt , which | fcetoEu-| 
when he invited any of his friends, | **: 
would fly to each of them round the 
table, and at length ( as being weary ) 
return unto its Maſter, 
Cardan | 
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Wm 2 | CET, I 
| pe vic. | Cardin ſeems to doubt the poſſibi- 
rerum Lib. 


muſt be firm and ſtrong , and conſe- 


he doth in effe&t grant as much as 


| perverſe incredulity, As for his..ob- 


lity of any ſuch contrivance ; his rea- 
{on is, becauſe the inſtruments of it | 


quently they will be too heavy to 
be carried by- their own force ; but 
yet (faich he) if it be a little helped 
in the firſt riſing, and if there be any} 
wind to affit it inthe flight, then there 
is nothing to hinder, but chat ſuch | 
motions may be poſsible. So that 


may be ſufficient for the truth and 
credit of thoſe ancient relations 5 and 
to diſtruft them without a ſtronger ar- 
gument, muſt needs argue a blind and 


jetion concerning. the heavineſſe of 
the materials in ſuch an invention, it | 
may be anſwered that it is eaſte to} 
contrive ſuch ſprings and other inftru- 
ments, whoſe ſtrength ſhall much ex- 
ceed their heavineſſe, Nor cam he 
ſhew any cauſe why theſe Mechani- 
call motions may not, be as ſtrong ,; 
(thoughnot o laſting) as the natural 
ſrenegrh of living creatures, 
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wh 


Scaliger conceives the framing of ſuch 


| volant Automata, to be .very eafle. 


Volantis columbe machinulam, Cujus au- 
torem Archytam tradunt, vel fatillime 
profiteri audes, Thoſe ancient motions 


| were thought to be contrived by the 


force of ſome incluled air : So Gellins, 
Ita eras (cilicet libramentis ſuſp:nſum, & 
aura ſpiritus incluſa atque occulta conſi- 
tum, erc, As it there hai been ſome 
lamp ; or other fire within it, -which 
might produce ſuch a forcible rareta- 
Ron, as ſhoul4 give a motion to the 
Wer] Ts 
' Bur this may be better performed 
by the ſtrength of ſome ſuch ſpring 


i 


| as is commonly. uſed in watches; this 


ſpring may bee applyed unto one 
wheel , which ſhall give an equall 
motion to both the wings ; theſe 
wings having unto each of them a- 
nother ſmaller ſpring by which they 
may be contra&ed and lifted up : So 
chat being forcibly deprefled by the 
ſtrength of the great and ſtronger 
ſpring, and lifted up again by the 0- 
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ther two, According to' this ſuppo- 
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| ſition, it is eafte to conceive how the 
motion of flight may be performed and 
continued, 

The wings may be madeeither of ſe- 
| verall ſubſtances joyned, likethe feathers 
| in ordinary fowl, as Dedalas is feigned 
to conttive them, according to that in 
| the Poet, 


_” 7 
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Naturamque novat, nam ponit 1n 0r- 

dine pennas 

A minimo ceptas longam breviore ſe- 

quente, 

Ut cliwo creviſſe putes, ec. 

Or elfe of ope continuate (ubſtance, like 

thoſe of Bars, In framing of both 

| which, the beſt guidance is to follow 

| (as neer as may be ) the direQtion of na- 

rure; this being but an imitation of a 

| naturall work, Now in both theſe, the 
ſtrength of each patt is proportioned to 

the force of its imployment, Burt no- 

thing in this kind can be perfe&ly derer- 

mined without a particular triall, 

Though the compoſing of fſach 
[motions may be a {ſufficient reward 
' [to any ones induftiry in the ſearching | | 
at-\ | 


—— 


EE. 


"Ee 


* [| Car.6. Mechanical Motions. 195 


after them, as being in themſelves of | 
excellent curiofity ; yet there are ſome 
other inventions depend upon them 
of more general! benefit and greater 
| importance, For if there be any {uch 
| artificial contrivances that can flye 
in the air, ( as is evident from the 
former relations, together with the 
grounds here ſpecified, and I doubt 
not, may be eaſily effeted by a diligent 
and ingenious attificer ) then it will 
Clearly follow, that it is poſſible alſo 
for a man to fly himſelf: Ic being ea- 
the from the ſame grounds to frame | 
an inſtrument, wherein any. one may | 
fir, and give ſuch a motion unto it,' 
a5 ſhall convey him aloft chrough the } 
air, Then which there is not any ima- 
 ginable invention that could prove of | | 
greater benefit to the world, or glory | 
to the Author. And therefore it may 
juſtly deſerve their enquiry, who have 
both leifure and means for ſuch expe- 
_RS EE | 
- But in theſe practical ſtudies, un- 
leſſe a man be able to goe to the try- 
alt of chings, he will periorm bur 
TEEEEeT = SEEE 37 
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| | little, In ſuch matters, I | 
Ladd ace. *---1 - Studium fine divite vena, 
| (as the Poet faith ) a generall ſpecu- | 

lation, without particular experiment, | 

may conjecture at many things, but 
can certainly effet nothing, And 
therefore I ſhall onely propoſe unto 
. the world, the Theory and generall | 
' grounds that may conduce to the eaſie 
and more perte& diſcovery of the ſub- 
ject in queſtion, forthe encouragement 
' of thoſe that have both minds and 
means tor ſuch experiments, This fame 
' Scholars fate, 

Res anguſta domi, and 
--curta [upellex, 

' is that which hinders the promoting 
of learning in ſundry particulars, and 
robs the world of many excellent in- 
ventions, We read of Arifoile, that 
| he was allowed by his pupill. Alex- 
| ander 800 talents a year, for the pay- 
| ment of Fiſhers, Fowlers, and Hun- 
| ters, who were to bring him in ſeve- 
| rall creatures, that ſo by his particu- 

: | lar experience of their parts and diſ- 
poſitions, he might be more firly pre- 
| wo pared | 
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|. pared to write of their natures, The | 
reaſon why the world hath not many 
| Ariſtotles 1s, becauſe it hath fo few 
Alexanders. 

| Amongſt other impediments . of a- 
| ny ſtrange invention or attempts, it is 
none of the meaneft diſcouragements , 
| | that they are ſo generally derided by 

l-common opinion, being eſteemed onl 

as the dreams of a melancholy and dt- | 
ſtempered tancy, Euſebius ipeaking | 
; | with what neceſſity every ching is | Cone Hr, 
' | | confined by the laws of nature, and fur. 1 nag 
the decrees of providence, io thar | 
nothing can'go out of that way, unto. 
| which naturally it is defigned ; as a | 
! \ fiſh cannot reſide on the land, nor a | 
man in the water, or aloft in the air , 
infers, that therefore none will ven- 
ture upon any ſuch vain attempt, as 
paſſhng in the air, 3 ucaaſy Mas VvTHLATEH 
& uric, unleſle his brain be a little 
crazed with the humour ot melan- 
choly ; whereupon he adviſes thar 
| we ſhonld not in any particular endea- 
|| vour to tranſgreſſe the bounds of na- 
| | ture, sf dnT$e9r E£YOvTa T8 gaud, Td F 
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| Anvoy emruSevey, and ſince we are Natu- 


rally deſtitute of wings, not to imitate 
the flight of Birds, That ſaying of the 
Poet, 
Demens qui nimbos & non imitabile 
fulmen, Oc, | 
hath been an old cenſure applyed unto 
ſuch as ventured upon any ſtrange or 
incredible attempt, bi 
Hence may we conceive the rea- 
ſon, why there is fo little intimacion 
in the writings of antiquity, concern- 
ing the poſſibility of any ſuch inventi- 
on. The Ancients durſt not ſo much 
as mention the art of flying, but in a 
fable. 
Dedalus, ut fama eſt, fugiens Minoia 
regna, 
Prepetibus pennis auſns ſe credere celo, 
Inſuetum per iter gelidas enavit ad ar- 
0s. ec. | 
It was the cuſtome of thoſe former |! 
ages, in their overmuch gratitude, to |} 
advance the firſt Authors of any || 
uſetull diſcovery , amongſt the num- || 
ber of their gods, And Daedalus be- | 
ing ſo famous amongſt them for || 


| 


ſundry 
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ſundry Mechanicall inventions ( eſpe- 
cially the fails of- ſhips) though they 
did not for theſe place him inthe hea- 
vens, yet they have promoted him as 
near as they could, teigning him co fly 
aloft in the air, when as he did but fly 
inalwift ſhip, as Dzodorus relates the 
Hiſtoricall truth, on which that fiftion 
is grounded, 


— — 


Cay, VII. 
Concerning the Art of flying, The ſeve- 
rall wayes whereby this hath a or 
may be attempted. 


Have formerly in two other * Di(- 

courſes mentioned the poſhbility of 
this art of flying, and intimated a 
farther inquiry unto it, which is a 
kind of engagement to ſome fuller 
diſquifitions and conjectures to that 
purpoſe, 

Thereare four ſeverall wayes wherte- 
by this flying in the air, hath been 
or may be attempted. Two of them 
by the ſtrength oi other things, and 
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wo 


SoEuſe- 
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World in 
he Moon, 
C?. I4, 
Mercury, 
or the {c- 
cret and 
ſyif. Viel- 
[*n3*r Cc 4: 
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_ * Dadalus ; or, L182. | 
| two of them by our own ſtrength. | 
1, By ſpirits or Angels, 

2, By the help of fowls. 

2. By wings faſtned immediately to 
| the body, | LED Is 
| | 4. By aflying chariot, 

| Zench.de f, For the firſt. we read of divers 

_=_ pers T.] that have paſſed ſwiftly in the air, by 
g the aelp of ſpirits and Angels, whe- 
|* 2 Kings| ther good Angels, a * Elias was car- 
; A.M | ried into heaven in a fiery chariot : 
[+ AQs8. | as f Philip was conveyed to Azotus, 
39- a. | and Habbacuck from Jewry to Baby- 

an. A- | ,. | FT te: 
poc. 39. | 1ON, and back again immediately : 
Or by «vil Angels, as .our Saviour 
| was carried by the Devill to the top 
Luke 4. | of a high mountain, and to the pina- 


7 


Erefide | cle Of the Temple, Thus witches are 
|Lamiis, | commonly related to paſſe unto their 
Fi. uſual meetings in ſome remote place z 
| and as they doe fell windes unto Ma- 
riners, ſo hkewiſe are they ſometimes | 
hired to carry men ſpeedily through | 
;H i. Ind. | the open air. Acoſta affirms thar ſuch 
kind of paſſages are uſuall amongſt 
| divers Sorcerers with the Indians at 
this day, Es © 
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So Kepler in his Aſtronomical! 
dream doth fancy a Witch to becon- 


liar, 

Simon Magus was ſo eminent for 
miraculous ſorcenes, that all the peo- 
ple in Samaris from the leaſt to the | 
oreateſt did eſteem him as the great 
fewer of God, And fo famous was | 2958-19 

e at Kome, that the Emperour eret- | weg/fpl.z 
ed a ſtatueto him with this Inſcription, '*; *. . 


. I | . . 9 Pol. Vir il, 
Simoni , Deo Saydo, Tis ſtoried of de cus. 


this Magician, that having challen- | Keram.l.8. 
$ Magicla | {a 
ed Saint Peter to do miracles with ,%-,;,,.' 


him ; he attempted to flie from the me #e- 
| Capitol tro the Aventine hill, But ,"*## Piſ- 

| . EIT  ciplan, 6. $. 
| when he was in the midſt of the j.,7. mic | 
way, Saint Peters prayers did overcome |rruſis | this 


| his ſorceries, and violently bring him _— 
to the ground, in which fall having |Noxexim | 
broke his thigh, within a while after |£uc4s bs 
| he died, | enifes. 
Bur none of all theſe relations may 
| conduce to the diſcovery of this expe- 
riment, as it is here enquired after, upon | 
natural and artificial grounds, | 
' 2, There are others who have 
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{ wherein the induſtry 


conjeftured a poſſibility of being con- 


veyed through the air by the help of 
Fowls; to which purpoſe that fiti- 
on of the Ganza's, is the moſt 
pleaſant and probable, They are 
ſuppoſed to be great fowl of a ſtrong 
laſting Aight, and eaſily tamable, Di- 
vers of which may be ſo brought up 
as to joyn together in carrying the 
weight of a man, {o as each of them 
ſhall partake his proportionable ſhare 
of the burden, 2nd the perſon that is 
carried may by certain reins dire and 
ſteer them in their courſes How- 
ever this may ſeem a ſtrange propo- 
ſal, yer it is not certainly more jm- 
probable, then many other arts, 
of ingenious 
men hath inſtructed theſe brute crea- 


| tures. And 1am very confident , that 
| one whoſe genius doth enable him for 


ſuch kind of experiments, upon leiſure, 
and the advantage of ſuch helps as are 
requiſite for various and frequent trials, 


might effe& ſome ſtrange thing by this 


kind of enquiry, 
'Tis reported as a cuſtome amoneſt 
the 
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the Zeucatians , that they were wont 
n a ſuperſtition to precipitate a 
A from awe high cliffe into the 
ſea, ' tying about him with ſtrings at | 
ſome diſtance, many great fowls, and 
fixing unto his body divers feathers | 1 | 
{pread, to break the fall; which ( faith | experia. 1] 
| the learned Bacoy , if it were diligent- | 886. 
ly and exatly contrived ) would be 
able to hold up, and carry any pro-, 
rr yy weight ; and therefore 
e adviſes others to think further up- 
| on this experiment , as giving ſome 
light to the invention of the art of 
3. Tis themore obvious and com- 
mon opinion that this may be c«fte&t- 
ed by wings faſtned immediately to 
the body, this coming neareſt to 
the imitation of nature, which ſhould 
be obſerved in ſuch artemprs as theſe, 
This is that way which Fredericus 
Hermannus in his little diſcourſe de 
Arte vol and, doth onely mention and | 
infiſt upon, And if we may truſt cre- | $0 then 
| dible ſtory, it hath been frequently | clear Bri 
attempted not without ſome ſucceſle, | duds | 
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Erneſtus 
Burgravus 
in Panoplia 
Phyſsco- 
Pultania, 

| Sturmius 
in Lat : 
lingue re- 
{olat, 


Melaneho- 
ly Part 2, 
Sea. 1, 
Mem, 3. 


(*tis his cynicall phraſe ) will ſome 


unfortunately miſcarry by falling 


profile of ir from his youth. Try- | 


Monk called Elmerus, about the Con- 
teflors time, that he did by ſuch 
wings fly from a Tower above a 
turlong , and ſo another from Saint 
Marks ſteeple in Yenice; another at 
Norinberge ; and Busbequins ſpeaks of. 
a Turk in Conſtantinople, who attempt- 
ed ſomething this viay, Mr, Burton 
mentioning this quotation, doth be- 
leeve that ſome new-fangled wit 


' 
Tis related of a certain Engliſh | 


time or other find out this art, Though 
the truch is, moſt of theſe Artiſts did 


down and breaking their arms or 
legs, yet that may be imputed to their 
want of experience, and roo much 
tear, which muſt needs poſlefle men 
in ſuch dangerous and ſtrange at- 
rempts. Thoſe things that ſeem very 
difficule and fearfull at the firſt, may 
orow very facil after frequent triall 
and exerciſe, And therefore he that 
would effe& any thing in this kind , 
muſt be brought up to the conſtant 
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ing firft onely, to uſe his wings in1un- 
ning on the ground, as an Eftrich or | 
rame - Geele will doe, rouching the | 
earth with his toes ; and ſo by de- | 
prees learn to riſe higher, till he (hall | 
Attain unto $kijl and confidence, 1 have 
heard it from credible teſtimony. that 
one of our own. Nation hath proceeded 
ſo far in this experiment, thar he was | 
able by the helpof wings in ſuch a run- | 
| ning pace to ſtep conſtantly ten'yardsat | 
a time, | 
It is not more incredible that fre- | 
quent practiſe and cuſtome ſhould 
inable a man for this, then for many 
other things which we ſee confirmed 
by experience, W hat ſtrange agility and | . | 
aQiveneſle- doe our common tumblers 
and dancers on the rope attain to by con- 
tinuall exerciſe ©  *Tis related of cer- | Moflzus 
tain Indians, that they are able when | #/#.1#d. 
a-horſe is running; in his tull career, to | 
ſtand upright on his back, to turn them- 
felves round, to: leap down, gathering 
up any thing from the ground, and im- 
mediatly to leap.up again, to ſhoot ex- 
actly at any mark, the horſe not inter- 
__ mitting | 
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Treatiſe 
of cuſtom. 


mitting his courſe, And ſo upon two 
horſes together, the man ſetting one of 
his feet upon each of them, Theſe | 
things may ſeem impoſſible to others, 
and it would be very dangerous for any 
one to attempt them, who hath nor 
firſt gradually attained to thele arts, by 
long pradtiſe and triall ; and why may 
not ſuch practiſe enable him as well 
= this other experiment, as for theſe 
t SY | 
There are others who have inven- 
ted wayes to walk upon the water, 
as regularly and firmly as upon the 
land, There are ſome ſo accuſtomed 
to this element, that it hath been al- 
moſt as naturall ro them, asto the fiſh, 


4 men that conld remain for above an 


hour together under water, Pontanus 
mentions one who could ſwim above 
a hundred miles together, from one 
ſhore to another, with great ſpeed, 
and at all times of the year, And it 
is ſtoried of a certain! young man, a | 
Sicilian by birth, and a Diver by pro- 
feffion, who had ſo continually uſed 
himſelf to the water, that he could 
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not enjoy his health out of it, If at | 
any time he ſtaid with his friends on the 
land, he ſhould be fo tormented with a 
pain in his ſtomack, that he was fot- 
ced for his health to return back a- | 
galn to fea z wherein he kept his u- 
uall reſidence, and when he ſaw any 
| ſhips, his cuſtome was to ſwim to 
them for relief, which kind of life he |} 
continued till he was an old man, and 
dyed, a — 
I mention theſe chings to ſhew the | 
oreat power of pradtiſe and cuſtome, 
which might more probably ſucceed in | | 
| this experiment of flying (if it were bur. 
regularly attempted ) then in ſach 
ſtrange effeQs as theſe, | 
It is a uſuall praiſe in theſe times, | 
for our Funembulones, or Dancers on 
the Rope, to attempt ſomewhat lke 
to flying, when they will with their 
heads forwards flide downe a long 
cord extended , being faftned ar one | 
end on the top of ſome high Tow- 
er, and the other at ſome diftance on 
the ground, with wings fixed to their 
thoulders, by the ſhaking of. which 
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| they will break the force of their de- | 
ſcent. It would ſeem that ſome at- 
tempts of this kind were - uſuall a- 
moneſt the Romanes, To which that 
*De guber. | Expreſſion in * Salvias may referre, 
Deilt.s. | where amongſt other publick ſhewes 
| | of the Theater, he mentions the Pe- 
 Annat in taminari: : which word (ſaith Fo: Braf- 
Salvii | ficanus) is (carce to be found in any 0- 
| ther Authour, being not mentioned | 
either in Fulins Pollux, or Politian, | 
'Tis probably derived from the Greek 
word Tere%, which ſignfies eo fly, 
| and may refer to ſuch kind of Rope- 
dancers, ; 

\ ' | But now becauſe the arms exten- 
ded, are but weak an1 eaſtly weariel, 
therefore the motions by them arelike | 
| to be but ſhort and (low , anſwerable | 
it may be to the flight of ſuch. dome- 
| ſtick fowl, as are moſt converſant on 
| the ground, which of themſelves we. 
| ſee are quickly weary, and therefore 
| much more would the arm of a man, as 
bzing not naturally deſtgned: to ſuch a 
| motion, Tarr a 
It were therefore worth the 1nqui- 
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ty to conſider whether this might not | 
be. more probably effected . by the la- | 
bour: of the feet, which are natu- | 
rally more ſtrong and indefatigable: | 
In which contrivance . the wings | 
ſhouid come down from the fſhoul- | 
ders on each fide as in the other, but 
the motion of them ſhould be. from 
the legs, being thruſt our and drawn | 
in again one atter another, fo as each 
leg ſhou!d move both wings, 'by which 
means a man ſhould ( as it were) walk | 
or climbe up into the air: and 'then | 
the bands and armes mighr be at lei- 
ſure. to help and dire& the motion, 
or for any other ſervice proportionable 
| to their ſtrength, Which conjecture 
is not without good probability, and 
ſome ſpeciall advantages above the 
other, T0 a 

... 4. But the, fourth and laft - way 
ſeems-unto me altogether as probable, 


c—— 


the reſt, And that is by a flying 
| chariot, which may. be ſo contrived as | 
to-carry a4 man within itz and chough | 
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and much more uſefull then any ot | 


("nb ſtrengch' of a ſpring; might per- | 
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' haps be ſerviceable for the motion of 
this engine, yet it were better to have 
it aſſiſted by the labour of ſome intel- 
ligent mover as the heavenly orbs are 
ſuppoſed to be turned, And therefore 
if it were made big enough to carry 
{undry perſons together, then each of | 
them in their feverall turns might ſac- 
cefſively labeur in- the cauſing of this 
motion; which thereby would be much 
more conftant and laſting, then it conld 
otherwiſe be, if it did wholy depend on 
the ſtrength of the ſame perſon, This 
contrivance being as mach to be pre- 
ferred before any of the other, - as \wim- 
ming in a ſhip before ſwimming in the 
| water, 


Ce 


OFF 7 ; 
| 4 reſolution of the two chief difficulties 


that ſeem to oppoſe the poſſibility of a 
flying Chariot, ; 


TY ehief difficulties againſt the 
poſſibility of any ſach contrivance | 
may be fully removed in the relola- 
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tion of theſe two 2uzres | | 
x, Whether an engine of ſuch ca- | : 
pacity and weight, may be ſupported 
by ſo thin and light a body as the | 
atr © 
2, Whether the ſtrength of the per- 
{ons within it, may be ſufficienc for the 
| motion of it * 
| 1, : Concerning the firſk z when | ppruvius 
| Callias was required by the men of | Arcti:. 
Rhodes, to take up that great Helepo- | 5&3 3 
lis, brought againſt them by Deme-| | 
frius, ( as he had done before unto| = 
ſome leſſe which he himſelf had| 
 made,) He anſwered that it couid not 
| bedone, Nonnulla enim ſunt que in| $, Rinus 
 exemplaribus videntur ſimilia, cum au- \ Sch. Ma- 
tems creſcere caperunt, dilabuntur. Be- them. Lt. 
cauſe thoſe things that appear pro- 
bable in lefler models, when they 
are encreaſed to a greater proportion, 
do thereby exceed the power of arr, 
For example , though a man may | 
make- an inſtrument ro bore a hole, | 
an inch wide, or half an inch; and fo 
leſle 5 yer to bore a hole of a foot wide, 
or two foot, is not ſo much as to be | 
PRE 7 TSF thought | 
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| thought of, Thus, though the air may 
| beable ro uphold ſome lefler bodies, as 
| thoſe of birds, yet when the quantity 
; of them is encreaſed to any great ex- 
| tenſion, it may juſtly be doubted, whe- 
ther they will not exceed the proporti- 
on that is naturally required unto ſuch | 
kind of bodies, | 
To this I anſwer, that the engine 
' can never be too big or too heavy, 
(if the ſpace which it poſleſſes in- the | 
air, -and the motive faculty in the in- * 
ſtrument be an{werable to its weight, 
That ſaying of Callias was but a 
rag” thift and evaſion, whereby 
e did endeavour to palliate his own 
ignorance and diſability, The utmoſt 
trath which ſeems to be implyed in 
it, is this: That there may be ſome 
bodies of {o great a bignefle, and gra- 
| vity, that it is very difficult to apply 
| ſo much force unto any particular 
inſtrument, as ſhall be able ro move 
them. 6 31h] 
| Againſt the example it may be at- 
firmed and eaſily proved, thar it is e- 
 qually poſſible ro bore a hole of any 
| 
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bigneſle, as well great as lirtle, if we | 
ſuppoſe the inſtrument',, and the 
| ſtrength and the application of this 
| ftrength to be proportionable, Burt be- 
cauſe of the difficulty of theſe concur- Z 
| rent circumſtances in thoſe greater and 
more unuſual operations, therefore doe 
they falſly ſeem to be abſolutely impol- 
ſible, | | 
So that the - chief inference from | 

| this argument-and example, doth im- 
ply only chus much, that it is very | F 
| difficult to contrive any ſuch motive | 
power, as ſhall be anſwerable to the | 
greatneſſe and weight of ſuch an in- | 
{trument as is here diſcourſed of, | 
| which doth nor at all impair the cruch | 
| 


— 


' to be maintained; For it the poſſibili- 
ty of ſuch a motion be yeelded , we | 
need not make any fcruple of grant- 
ing the difficultie of it; Ir is this | 
| muſt adde a glory to the invention 
and yet this will not perhaps ſeem 
ſo very difficult to any one who hath 
bue diligently oblerved che flight of 
ſome other bids, paiticularly of a 
Kite, how he will twim up and down 
| LS RY 4 $3: in | | 
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in the air, ſometimes at agrear height, 


| forable wind. 


and preſently again lower idin 

himſelf by his Ci , with bis tt | 
extended without any ſenſible mori- 
on of them; and all this when there 
is only ſome gentle breath. of air ſtir- 
ring without the help of any ſtrong 
Now I fay, it that 
fowl ( which is none of the lighteſt ) 
can ſo very eaſily move it ſelt up and 
down in the air, without ſo much as 
ſtirrivg the wings of it : certainly then, 
it is not improbable, but that when 
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all the due proportions in ſuch an engine 
are found out , and when men by long || 
practiſe have arrived to any skill and || 
experience, they will be able in this 
| {as well as in many other things) to 


come very near unto the imitation of 


| nature, 
| As it 1s in thoſe bodies which are 
| carried on the water, though they 
be never {o big or ſo ponderous, 
( ſuppoſe equall ro a City or a 
whole Ifland ) yet they will always 
{wim on the top, if they be but any 
{thing lighter, then ſo much gel 
as 
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as is: equall to: them in bigneſſe: So! 
likewiſe is 1t in the bodies that are 
carried in the air, It is nor their 
greatneſle ( _ never {0 immenſe) 
that can hinder their being ſupported 
in that light elemenc, if we ſuppoſe 
them to be extended unto a propor- 
tionable ſpace of air, . And as /from 
the former experiments, Archimedes 
hach compoſed a fubril ſczence in his 
Book, De inſidentibus hnmido, con- 
cerning the weight of any heavy body, 
in reterence to the water wherein it is 
So from the particular triall ot cheſe 
other experiments, that are here in- 
quired after, it is poſſible to raile a 
new ſcience, concerning the cxten- 
ſion of bodies, in compariſonto the air, 
and motive faculties by which they are 
to be carried, | 

We ſee a great difference betwixt 
the ſeverall quancities of ſuch bodies, 
as are commonly upheld by the air, 


the Eagle and other fowl of vaſter 


: BY bird 


not onely little gnats, and flies, but alſo. | 


ed. i 


4 


magnitude. Cardan and Scaliger doe 
| unanimouſly afhrm, that there is a 


| Subtiil Lo | 
'ExorcGar, 
| 23.1. 
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bird amoneſt the Indians: of ſq great 


a bigneſſe, that his beak is: often 1u-' 
ſed to make a ſheath or ſcabbard- for 


| a ſword, And Acoftatels us of a fowl 


in Peru called Condores, which. will 
of themſelves kill and eat up a whole 
Calt at a time, Nor is there any 


reaſon why any other body may not 
be ſupported and carried by the air, | 


though it ſhould as much exceed the 
quant.ty of theſe fowl, as they do the 
quantity ot a flie, | 
Marcus Polus mentions a fowl in 
Madagaſcar, which he cals a Ruck, 
the teuthers of whoſe wings are 12 pa- 
ces, or threeſcore foot long, which 
can with as much eaſe, ſoop vp an Ele- 
phant as our Kites co a Mouſe, ' If 
this relation were any thing credible, 
ic might ſerve as an abundant proof 
tor che preſent quere, Bur I conceive 


ti:is to be already ſo evicent, that it | 


neec's not any. fable tor its 
confirmation, 

'2, The other doubt was, whether 
the ſtrength of the other perſons 
within it; will be ſufficient for the 


further 
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| 
' moving of this engine e anſwer, the 
| main difficultie and labour of it will 
be inthe raiſing of it from the ground, 
| neer unto which, the earths attrative 
vigor, is of greateſt efficacy, Burt for 
the better effeing of this, it may be 
helped by the ſtrength of winds, and' 
by taking its firſt riſe from ſome moun- 
rain or other high place, When once 
It is aloft in theair, the motion of it - 
will be eaſte, as it is in the flight of all 
| Kinde of birds, which being at any 
great diſtance from the earth, are able 
to continue their motion for a long 
time and way, with little labour or wea- 
rineſle | 
Fl certain rom common relation 
and experience that many birds doe |.,.. 
; croſs $ ous for divers nes mules ho 
' together : ſundry of them amongſt 
\ us, which are of a ſhort wing and 
flight, as Blackbirds, Nightingales, 
&c, do flie from us into Germany , | 
and other remoter Countries, And 
Mariners do commonly affirm ther 
they. have found ſome fowl above 
fix hundred miles from any land, | | 
I! | Now 
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| Now-it we ſhould ſappoſe theſe birds | 
to labour ſo much in thoſe long 
journies, as they doe when they flie 
in our ſight and near the earth, it 
were impoſſible for any of them to 
paſſe ſo farre -without reſting, And 
therefore it is probable, chat they do 
mount unto ſo high a place in the | 
air, where the naturall heavineſle of 
their bodies does prove but little or 
no impediment torheir flight ; Though 
perhaps either hunger, or the ſight 
of ſhips, or the like accident , may 
ſometimes occaſion their- deſcending 
lower, as we may ghefle of thoſe 
birds, which Mariners have thus be- 
held , and divers others that have 
| been drowned and caſt up by the 
| {qa. 

Whence it may appear, that the 
motion of this chariot ( though it 
may be difficult at the firſt ) yet will 
ſtil] be eaſter as it aſcends higher, 
till at length it ſhall become utcerly 
devoid ot gravity, when the leaſt 
| ſtrength will be able co beſtow npon 
it a ſwift motion - as I have proved 
more | 
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| more at largein another diſcourſe. POPE 
| Bur then, ( may ſome obje&) If it | pc Moon, | 
| be ſuppoſed that a man in the zthe- |c.14. * 
reall air does loſe his own heavineſle, 
_- | how ſhall he contribute any force to- 
' ©] wards the motion of this inſtrument 2 
I anſwer , The ſtrength of any 1i- 
ving creature in theſe external mo- ' 
| tions, is ſomething really diſtin& þ 
from, ' and. ſuperadded unto its natu- 
| rall gravity : as common experience 
may ſhew, not only in the impreſſi- 
| on of blows or violent motions , as 
a river hawk will ſtrike a fowl with 
a far greater force, then the meer de- 
ſcent or heavineſſe of his body could 
| poſſibly perform, Burt alſo in thoſe 
a&'ons which are done without ſuch 
help, as the pinching of the finger, 
| the biting of the teeth, ec. all which 
are of much greater ſtrength then 
can proceed from the meer heavinels 
of thoſe parts. 
| As for the other particular doubts, 
concerning the extream thinneſſe, and 
coldneſſe of this ethereall air , by | 
reaſon of which, it may ſeem to be 
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| altogether impaſlible TY have already 


reſolved them in the above cited diſ- 


| courſe. 


The uſes of ſuch a Chariot may be 
various: befides the diſcoveries which 
might be thereby made -in the lu- 
nary world ;, It would be ſerviceable 
alſo for the conveyance of a man to a- 
ny remote place of this earth : as ſup- 
poſe to the 7ndies or Antipodes, For 
when once it was elevated for ſome 
few miles, {o as to be above that orb 
of magnetick virtue , which is carried 
about by the earths cturnall revolutt- 
on, it might then be very eaſily and 
ſpeedily direCted to any particular place 
of this great Globe. | 

If the place which we intended were 
under the ſame parallel, why then 
the earths revolution once in twenty 
four houres, would bring it to be un- 
der us, ſo that it would be but deſcend- 
ing in a ftraight line, and we might 
preſently be there, It it were under 
any other parallel, it would then only 
require that we ſhould direct it in the 
ſame Meridian, till we did come to that 
paral- 
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parallel , ; and then (as before ) a 2 man 
might eaſily deſcend unto it. 

le -would be one great advantage 
| in" this kind' of travelling, that one 
ſhould be perfely freed from all in- 
| conveniences of wayes or weather, not 
having any extremity of hear, ©: cold, 
or 'Tempeſts to moleſt him: "This &- 
| thereall air being perpetuzily: in an 
 equall temper and calmnefſe,. Pays 
ſuperior mundi ordinatior eft nec in nn- 
bem cogitur, mc in tempeſtatem inzpel- 
litur,' nec ver ſatur in turhinem , omni 
romaltu caret , ' inferiora fulminant. 
The upper parts of the world are al- 
 wayes quiet and ſerene, no' winds- and 
bluſtring there, they are theſe lower 
cloudy regions that are fo full of rem- 
peſts andcombuſtion, 

As'for the maniner how the force of 
4 \pring, or (in ſtead of. that). the 
ſtrength of any living perſon; may be 
applyed ro the motion: of theſe wings 
'of the Charioc, it -may eafily be ap- 
prehended from what | was formerly 
delivered, ' 


There are divers other particulars 
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ſhor:, too 
broad 2s 


row, may 
be an im- 
pediment | 
to the mo- 
tion, by 
making it 
more dil- 
acul:, ſt w 
and flag- 
gg. 


—— 


th 


too Nar- | 


to be more fully enquired after, for | 
a, ur" 08 pertefing of ſuch a flying Cha- 
too long | riot ; as CORCEerning rhe proportion 
of the wings both for their length | 


and breadth , in compariſon to the 


weight which is to bee carried by. 


them, as alſo concerning thoſe ſpect- 
all contrivances, whereby the ſtretigch 


of theſe wings may be ſeverally :ap- 


plyed either to aſcent, deſcent , 'pro-: 


oreffive, or a turning motions All | 


which, and divers the like enquiries 


can onely be reſolved by. particular 


experiments, We know the .itwen- 
tion of ſayling in ſhips dees conti- 
nually receive ſome new addition from 
the experience of every age, and hath 


that perfetion, unto which 1t is now 
for this likewiſe, which may at firſt 


| perhaps ſeem perplexed with many 
difficulties and inconveniencies, 3nd 


\ mma 


'to make it more facil and commodi- 
OUS, 


He 


— 


been a long while growing up to 


yet upon the experjence of frequent ' 
, tryals, many things may be ſuggeſted 


A 


| 


arrived, And ſo muſt it be expected | 


| 
| 


7 


 intimation to direct us in ſuch expe- | 


in leſſer models, anfiverable unto 4-- | 


; Eagle : In which he muſt be carctull | 
| |. £0 obſerve the various 'proportions | 
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He that would regularly attempt any | 
thing to this purpoſe, ſhould obſerve 
this progrefle in his experiments, he 
ſhould Eſt make enquity what kind 
of wings would be moſt uſefull to 
this end ; thoſe of a Bat being moſt | 
eafily imitable, and perhaps nature 
did by them purpoſely intend ſome 


riments; that creature being not pro- 
perly a bird, becauſe- not amongſt the 


| Ovipara, to imply that other kind of | 


creatures are capable of flying as well 
as birds, and if any ſhould attempt it, 
that would be the beſt pattern for imi- 
tation, | | 
After this he might try what may 
be effected by the force of ſprings | 


chytas his Dove, and Regiomontanus bis | 


betwixr the ſtrength of the ſpring, the 
heavinefſe of the body, 'the breadth 
of the:wings, the: (wittneſle of the 
motion, 8c, 027% 

From theſe he may by degrees aſcend | 


to ſome larger eflayes. Cape, 


þ 
if 
4 
L 
| 
- 
x 
4 
| 
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Car, IX, 
Of a perpetuall motion, The 'ſcemins 
| facility andreall difficulty of any ſuch 
| contrivance, The [everall wayes where- 
by it hath been attempted, particularly 


by Chymiſtry, 


ſtrength, the cauſes whence their moti- 
on does proceed, being ſubject ro fail 
and come to a period ; and therefore 
it would be worth our enquiry, to ex- 


made any ſuch artificiall contrivance, 


motion thould conſtantly be 'the cauſe 
of that which ſucceeds, i :J 
This is that great ſecrer in arr, 


ftudy of many more refined wits, 
for divers ages together; and it may 
well be queſtioned, whether either 


| ig the chief inconvenience of all | 
the Automata before mentioned, that | 
they need 4 frequent repair of new | 


amine, whether or no there may be | 


-—— 


which might have the principle of mo- | 
ving from it ſelf: ſo that the preſent | 


| 


| 


which like the Philoſophers ſtone in | 
z#ature , hath been the: buſineſſe and | 


| 


_. of 


A 
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of them as yer, hath ever been found 
our, though if this have, yer like che 
other, it is not plainly tredted of by any 
Authour N £ 
. Not but that there are ſundry dit- 
courſes concerning this ſubject , but | 
they are rather conjeures then expe- 
riments, And though many inven- 
tions in this kind, may at firſt view 
| bear a great ſhew of probability, yet 
they will fail being brought to triall, 
and will not anſwer in praiſe what 
they promiſed in ſpeculation, Any 
one who hath been verſed in theſe ex- 
periments muſt needs acknowledge that 
he hath bzen often deceived in his 
ſtrongeſt confidence; when the imasgi- | 
nation hath contrived the whole frame | | 
of ſach an inſtrumenc , and conceives | 
that the event muſt fallibly anſwer its 
hopes; yer then, does it ſtrangely de- 
ceive in the proot, and diſcovers to us 
ſome defe&, which we did not before 
take notice of; . | 
Hence it is, that you ſhall ſcarce 
talk with any one who hath never 
ſo. little frnateering in theſe arts, but he 
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| will inſtantly promiſe fuch a motion, 
as: being but an eafie atchieyemenr, 
till further triall and experience hath 
taught him the difficulty of it, There 
being no enquiry that does more en- 
-tice with the probability, and deceive 
| with the ſabtil;ty, What one ſpeaks 
wittily concerning the Philoſophers 
| ſtone, may be juſtly applyed to. this, 
| that it is Caſta meretrix,, a chaſte whore, 
F- Dna multos invitat , neminem aanit- 
| tit, becauſe it allures many, but admits 
none, 
| I ſhall, briefly recite the ſeverall 
| wayes whereby this hath been attemp- 
ted, or ſeems moſt likely to be effe- 
| Red, thereby to contract and facili- 
| tate the. enquiries of thoſe who. are 
addicted to theſe kind: of experiments ; 
for when they know the defects of 0- 
ther inventions, they may the more 
eaſily avoid the ſame, or thelike,in-their 
own, 
| The wayes whereby this hath been 
attempted, may be generally reduced to | 
t theſe three kinds: | 
| x, By Chymicall extractions, [|| 
'Þ i Cr 5 2, By 
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| 2, By Magneticall virtues. 
] 3. By the nacurall affection of gra- 
_vity; 

I. 'The diſcovery of this hath been 
attempted by Chymiſtry. agg 
| and- his. followers have bragged, that 
by: their ſeparations and extractions, 
they- can make-a lictle world which 
ſtall. have the ſame perpetuall mo- 
tions with: this Microcoſme, with the 
repreſentation- of all Meteors, Thun- 
den;. ſnow, rain;; the coutſes of the ſea 
in its ebbs and flowes, and che like: | 
But theſe- miracalous- promiſes would | 
requireas-great' a faith-to believethem, 
42S a Power to perform them: And 
thought they- ofren- ralk of ſuch great 
macrers, 


At nuſquamtotos 'inter qui talia cur | 
rant, 2 
Apparet ullus, qui re miracula tanta 
| Comprobet- - 3 

yet we. can never. ſee: them confirmed 
by: any' reall - experiment 5 and: then | 
beſides; evety- particular Authour in 
char art, -hach. ſuch a: diſtin&tlanguage: 

| of: his: own, ( all ob themybeing to full 
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| of allegories anJ affeted obſcurities) 
| that*tis very hard for any one (unlefle | 
| he be throughly verſed amongſt them ) | 
| tofind out what they mean, much more 
| totry it, 
Eten 44. ' One of theſe wayes ( as I finde it | 
them. Ke- , ſet down) is this, Mixe five ounces | 
ret P99. of F , with an equall weight of YN, 
| grinde them together with ten oun-- 
ces of fublimate, diſſolve them in a 
| Cellar upon ſome marble for the 
ſpace of tour dayes, till they become 
like oyl olive; diftill this with fire 
of chaffe, or driving fire, and it will 
ſublime into a dry ſubſtance : and ſo 
by repeating of theſe diflolvings and 
diſtillings, there will be art length : 
| produced divers ſmall atomes, which- 
being pur into a glafle well luted, and 
kept dry, will have a perpetuall mo- 
tion, ; 
I cannot ſay any thing from ex- 
penience againſt this, but me thinks 
it does not ſeem very - probable, be- 
cauſe things that are forced up to ſuch | 
a vigorouſneſſe and aQivity, as theſe: 


ingredients ſeem to 'be: by their fre- 


| 


| Dm 
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. quent ſublimatings and diſtillings, are 
not likely to be ot any duration ; the 
| more any thing is ſtretched beyond 
| its uſuall nature, the leſſe does ir 
laſt, violence and perpetuity being no 
| companions, And then befides, ſup- 
poſe it true, yer ſuch a motion could 
not well be applied co any uſe, which 
| muſt needs rake much from the de- 
light of it, 

| Amongſt the Chymicall experi- 


——— 


ments co this purpoſe may be reckon- 
| ed up that famous motion invented 
by Cornelius Dreble, and made for 
King Fames; wherein was repreſent- 
| ed the conſtant revolutions of the Sun | 
and Moon, and that without the 
| help either of ;ſpring or weights, | 
Marcellus Yranckheip, ſpeaking of the | 
means whereby it ,was performed, he 
| Calls it , Scintillula anime marznetice 
| mundi, ſeu Aſtralis & inſenſibilis (pi- 
| ritus 4 being that grand fecrer, for 
the diſcovery of which, thoſe Di&a- 
tors of Philoſophy , Demccritus, Py- 
thagoras, Plato , did travell unto the 


Gymnoſophiſts, and Indian Prieſts, 


Celebrated !' 


la an Epi- 


eramn by | 


Hugo G-o- 


thus |, 1. 


Eyi. Epift. | 


ad E reſi; 
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Vitz. 


> 


1 
GG 


| = The 


[nn ET 


230 Daedalus ;, or, Lan. 2. 


. 
} 
1 


ay 


Facobum 
Regem. 


Phi'ofo- 
phics| dl 
iOgUur, 
C:nfcr. 2 
Caþ. 3: 


Epiſt. ad | 


The Author himſelf in his diſcourſe 
uponit,does not at all reveal the way, 
how it was performed, Burt there is 
one Thomas Tymme, who was a fami- 
| har acquaintance of his, and did often 
\ pry into his works, (as he profeffes 
Finnſelf ) who affirms it to be done 
thus ; .By extraiting a fiery ſpirit ont | 
of the Mineral matter, joyning the [ame 
with hu proper air, which included 
in the Axle tree (of the firſt moving | 
wheel ) being hollew, carrieth the other 

wheels, making a continual rotation, ex- | 
ceft iſſue or vent be given tn this bol-, 
low axle-tree, whereby the impriſoned (pi- 
| rit may get forth. 

| Whut ſtrange things may be done 

by fuch extractions, I know not, and 

| theretore dare not condemn rhis-rela- 

' ticn as impoſſible ; but me thinks it 

| {ſounds rather like a chymicall dream , 
chen a Philoſophicall truch, Ir feems 

this napriſoned ſpirit is now fer at li- 

berty, or elſe is grown weary, for the 

inftrumenc ( as I have heard) hath 

ſtood ſiill for many years. Itis here 

confiderable that any force is "Owe 

Ys near 
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near the center of a wheel; and there- | 
fore though ſuch a ſpivit might of it 
(elf have an agitation, yet *tis not 
eaftly conceivable how it thould have 
ſtrength enough to carry the wheels 
about with it, And then the abfur- 
dity of the Authours citing this, would 
make one miſtruſt his miſtake; heurges | 
it as a ftrong argument againſt Coper- | - 
nicus, 4s if becanſe Dreble did thus 
contrive in an Engine, the revolution | 
of the heavens, and the immoveable- | 
nefſe of the earth , therefore it muſt | | 
| needs follow , that 'tis the heavens 
which are moved, and not the earth, 
If his relation were no truer then his 
conſequence, it had not been worth the 
citing, 
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Of (ubtterraneous lamps, divers hiſtort- 
call relations concerning. their. dura- 
= for many hundred years: toge- 
Ter, | | | | 


Neo this kind of Chymicall ex- | 
periments, we may moſt probably | 
reduce thoſe perpetuall lamps, which ' 
for many hundred: years together 
| have” continued burning without any 
new ſupply in the ſepulchres ' of the 
Ancients, and might (for onght we | 
know ) have remained ſo foe eve; 
All fire, and eſpecially flame, being of 
an active and ſtirring nature, it can- 
not therefore ſubliſt without mor:'- 
on , whence it may ſeem, that this 
oreat enquiry hath been this way 
accompliſhed : and therefore it will 
be worth our examination to ſearch 
further into the particulars that con- 
cern this experiment, Though it be |. 
not fo proper to the chief purpoſe of 
this diſcourſe, which concerns Me- 
chanicall Geometry, yet the ſubtilty 
| — and 
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and curiofity of it , may abundantly 


requite the impertinency, | 
There are ſundry Authors, who 

treat of this Subje on the by , and 

in {ome particular paſſages , but none 


| that I know of ( except Fortunius Li- 


cetus) that hath writ purpoſely any 
ſet and Jarge diſcourſe concerning it : 
out of whom I ſhall borrow many of 
thoſe relations and opinions, which 
may moſt naturally conduce to the 
preſent enquiry, 

| For our fuller underſtanding of this, 


| there are theſe particulars to be explai- 


ned : 
I. 07» Or quod fit. 


* Seur it. 

Qa tir U quomodo fit, 

1, Firſt then, for the 37, or that 
there have been ſuch lamps, ic may 
be "evident from fundry plain and 
undeniable teſtimonies, : Saint Auſtin 
mentions: one of them in a Temple 
dedicated ro Ferns, which was al- 


ways expoſed to the open weather. 


Ps nei aces 


and could never be conſumed or ex- 
tinguiſked, To him aflents the judi- 
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Lib, de 1e- 


1 conditis ay= 


quorum 
lucerns, 


Del | 21, 
Cp, 6. 
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De operitus | OUS Zanchy, Pancyrollus mentions 2. 
Dejpert 1. | Lamp found inhis time, in the fſepul- 
De Loerd, | hre of Tullia, Cicero's daughter, 
|Tis. 35. | which had-continned there for abour 
| 1550 years but was preſently extingui- 
ſhed upon the admiſſion of new air, 
And 'tis commonly related of Cedrenus, 
|rhat in F#u{inians time there was ano- 
ther burning lamp found in an old wall 
*Or Antj-| at * Edeſſa, which had remained fo for 
eh. Lice | above 500 years, there being a cruci- 
is 116.7, | axe placed by it, whence it ſhould ſeem, 
that they were in uſe alſo amoneſt ſome 
Chriſtians, 

But more eſpecially remarkable, is 
that relation celebrated by fo many 
Authors, concerning olybins his 
lamp, which had continued burning 
for 1500 years, The ftorie is thus : | 
As a ruſtick was digging the- ground 
by Padua, he found an Urne or ear- 
then por, in which !there was another 
urne, and in this kfler, a lamp clearly 
burning; on each fideof it, there were 
two other Veſlels, each of them full | 
of a pure liquor, the one of gold, the 
[o_ of filver, Ego Chymie artis,( ft 

mas 
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moto werapoteſt eſſe ars Chymia ) jwrare) 
auſim elementa & materiam omninm , 
(laich Maturantins , who had the poſ- 
ſcffion of theſe things after they were 
taken up.) On the bigger of theſe | | 
Urns there was this infcription: | 


Plutoni ſacruns munus ne attingite fures, | 
Tenoth eft vobis hoc quod in orbe latet, 
Namque elementa gravi lauſit digeſta 
labore 
Vaſe {ub hoc modico, Maximus Oly- 
bius, | 
Adſit fecunds cuſtos ibi copia cornn, 
Ne tanti pretium depereat laticis, 


The lefſer Urn was thus inſcribed : 


Abite hinc peſsimi fures, | 
Fos quid wvultss, weftris cum ocults 
emiſsitiis * 
Abite hinc, veſtrocum Mercurio | 
Petaſato Caduceatoque, | | 
Donum hoc Maximum, Maximus Oly- | 
bus 
Plutomi ſacrum facit. | 
Whence we may probably conje- | 
dna that it was ſome Chymicall ſe- | 
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Mag. Na- 
tural.l, 1h 
6. alt, 


| 


Chron, 
Martin 
Fort. Licect, 
de lucern. 
6 I. C13; 


| 


Not. ad 

rAuguſi. de 
ctvit. Dei, 
d, 21.6. 6. 


Cs 


cret, by which this was contrived, 
Baptiſta Porta tells us of another 
lamp burning in an old marble ſepul- 
chre, belonging to {ome of the anci- 
ent Romans, incloſed in a glafle viall, 
tound in his time, about the year 
1550, inthe Iſle Neſs, which had been 
buried there before our Saviours com- 
ing. | 
In the Tombe of Pallas the Ar- 
cadian who was flain by Tzrnws in the 
Trojan war, there was found ano- 
ther burning lamp in the year of our 
Lord 1401, Whence it ſhould ſeem, | 
that it had continued there for above 
two thouſand and fix hundred years : 
and being taken out, ir did remain burn- 
ing, notwithſtanding either wind or | 
water, with which ſome did ſtrive to 
quench it ; nor could it be extinguiſhed 
till they had ſpilt the liquor that was 
in it, 
Ludovicus Vives tels us of another. 
lamp that did. continue burning for | 
1050 years, which was found a little 
before his time, 


Such a lamp is likewiſe related to, 
be] 


i 
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| be ſeen in the ſepulchre of Francis Roft- | 
| croſſe, as is more largely expreſſed inthe 
_ | confeſſion of that fraternity, | 
| There 1s another relation of a cer- 
. [tain man, who npon occaſion digging 
| | ſomewhat -deep 'in the ground, did 
| meet with ſomething like a dore, ha- 
ving a wall: on each hand of it; from 
which having cleared the earth, he| 
forced open the door, upon'this there F 
was diſcovered a fair Vault,” and to- | 
_ | wards the farther fide of ir, the ſtatue | | 
of a man in Armour, fitting by a 4 
| table, leaning upon his left arm, and 
holding a ſcepter in his right hand, 
| with a lamp burning before him; the | 
floor of this Yault being {o' contrived, , 
that upon the firſt ſtep into it, the. 
ſtatue would ere it ſelf fromirs lean-:| 
ing poſture ;' upon the ſecond ftep it 
did lift up the ſcepter to ftrike, and 
before a man could approach near e- 
nough to take hold of the limp, che 
| fatye did ftrike and break it to pieces : 
{uch care was there taken har it might 
not be ſtoln away, or diſcovered, 1 
Our learned Camber in his deſcrip-"| Pog.572. | 
Lion 
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| theſe later years; mentions-ſuch, a lamp. 


| 


| of Conſtantins Chlorus, broken. up in-| 


| ing atid preſerving it, From all which. | 


tionof 7 orkſhire, ſpeaking;of the:tombe ! 


to be. tound within it, - | 
There are ſandry. other relations to- 
this purpoſe, Quod: ad lucernas atti- | 
net, ills in omnibus fere. monumentis- 
inveniuntar , ( (faith Gutherive, ): 18 
moſt of the angient Monuments there;. 
is. ſome. kind, of lamp, (though of che 
ordinary ſorts) But thoſe perſans who. | 
were. of greateſt gote:and wiſdome,, did. 
rar ſuck as might laft wichout, | 
upply, tor ſo nary. ages together, 
 Pawcirollys tels; us: that, it was uſuall. 
for the. Nobles. amongſt the Romans, 
to' take. ſpeciall care: in, their laſt wils,; | 
that they might. have a lamp. in- their 
Monuments; And. te this. pu pole 
| they did'uſually give liberty unto-ſame 
of their ſlaves on. this condition; thar | 
they. ſhould be. watchfull in. maintain- | 


| relations, the firſt particular of this] 


enquiry, concerning the being. or exi-- [| | 
ſtence of ſuch lamps; may ſatfciently [| | 
appear, 5. 
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Cap, XI, 
Severall opinions concerning the nature 
and reaſon of theſe perpetuall Lamps. 


| b: Here are two opinions to be an- 

. {wered , which doe utterly over- 
throw the chief conſequence from theſe 
relations, 


I, Some think that theſe lights o | 
| often. diſcovered in the ancient rombgsl” 


were not fire or flame, bur onely ſome 
of. thoſe bright bodies which do uſually 
ſhine in dark places. 
' 2, Others grant them to be fire, 

but. yer think them to be then firſt 
| enkindled by. the admiſſion of new 
| oy when theſe ſepulcres were ope- 
ned, | 
1. There are divers bodies ( faith. 
 Ariftatle) which, ſhine in the dark, as 
| | rotten wood, che ſcales of ſome fiſh- 
| þ ES, tones, the glow-worm, "the CY.CS 
of divers creatures - Carday tels us of 
.a_bird in new Spain, called Cocoywm, 
; whoſe whole body is very bright, but 
his eyes almoſt-equall co the light of 
a 
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| a candle, by which alone in a dark ni he, 


one may both write and read; By theſe 


the Indians (ſaith he) uſe to eat their | 


teaſting Suppers. | 

It is commonly related and belie- 
ved, that a Carbuncle does ſhine in 
the. dark like a burning coal, from 
whence it hath its * name, To which 


purpoſe there is a ſtory in Alan, | 


of a Stork; that by a certain woman 


| was cured of a broken thigh, in gra- 


titude to whom; this fowl atterwards 
flying by her, did ler fall into her 
lap a b:ight Carbuncle, which ( faith 
he ) would in the night time ſhine as 
clear as a lamp. Burt this and the like 
old relations -ire now generally dil- 
beleeved and rejeRted by learned men : 
Dottiſſimorum omnium conſenſn, hujuſ- 
modi gemms non inveniuntur, (faith 


Boetius de Boot) a man very much killed | 
n, and inquiſtre after ſuch matters; nor. | | 


is there any one of name that-does from 
his owneye-fight or experietice, affirm 


the reall exiſtence of any gem ſo quali- | 


fied. | 


Some have thought that the light | 
nt | 
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from ſome ſuch bodies as theſe. 


ſerve fire ſo long a ſpace, 'tis likely then 
that the 7ſraelites would have'known 
the way, who were to keep it perpetu® 
ally for their ſacrifices, - 

But to this opinion it might be 
replyed, that none of theſe Nodicula, 
or night-ſhining bodies have been 
obferved in any of the ancient ſepul- 
chres, and therefore this is a meer 
imaginary conjeQure; And then be- 
ſides, ſome of theſe lamps have been 
taken out burning , and continued ſo 
for a conſiderable” ſpace afterwards, 


them, for rhe perpetuating of rhe 
holy fire amongſt the Jewes, it may 
as well be feared left theſe ſhould 
have occaſioned their idolatry; unto 
- | which that nation was ſo ſtrongly 
| addiged, upon every ſlight occaſion ; 
nor may it ſeem ſtrange, if the pro- 
vidence of God ſhould rather permit 
| | this fire ſometimes to go out, thar 
{o' by their earneſt prayers, being a- 
bp R gin 


As for the ſuppoſed conveniency of | 


in ancient tombs hath been occafioned | ,;1, r;- , | 


| For if cet. de 
there had been any poſſibility to pre- _— 


— 
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 , [Jain renued from hewen, (( as it * fome-,) 
times was ) the peoples faith might be | 
che better tired up and ſtrengthned, by 
Kine 18, | ſuch frequent miracles, 
| 2, It is the opinion of Gutherius, 
that cheſe lamps have not continued 
burning for ſo long a ſpace, as they 
are (uppoſed in the fornier relations, 
bue that they were then firſt enflax 
med by the admiſſion of new air, Or 
ſuch other occaſion , when the ſepul- 
chres were opened: as we ſee in thoſe 
far earthy vapours of divers ſorts, 
which are oftentimes enkindled into 
a flame, And 'tis ſaid, that there are 
ſome Chymicall wayes, whereby iren 
may be 10 heated, that being cloſely 
lured in a glafle, i ſhall conſtantly 
retain the fire for any ſpace of time, 
though ic were for a thouſand years 
or more; at the end of which, if the | 
glaſſe be opened, and the freſh air 
admirted, the iron ſhall be as red hor. 
as if it were newly taken ont of the. 
fire, x 
But for anſwer to this opinion, 44S: 
conſiderable that ſome urns have had 
| inſcrip- | 
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inſcriptions on chem , expreſhng that 


' the lamps within them were burning, 
were firſt buried, To 


when they 
which may be added the experience 
of thofe which have continued fo, for 


a good ſpace afterwards; whereas the 


inftammarion of fat and viſcous vapours 


does preſently vaniſh, The lamp which | 
| Was tound in the Ile Neſss, did burn } 
clearly while it was incloſed in the 


glaſſe, but that being broken, was pre- 


fently diſtingmiſhed. As for that Chy- | 
micall relation, it may rather ſerve | 
to prove, that frre may continue ſo | 


many ages, without conſaming any 
tewell, Os 
So thar notwichfſtanding the oppo- 


re Opinions, yet tis more probable | 
that there have been ſuch lamps, as |. 
have remained burniae, withour any | 
new fupply, for many huncred years | 


rogether ; which was the firſt particu- 
ſar to be explained, | 
_ # Concerning the reaſon, whythe 


Ancients were ſo carefull in this' 


particular, there are divers opinions, 
Some think ir to be an expreſſion of 
7! R 2 cheir 
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their belief, concerning the ſouls im- 
mortality, afrer its departure out of the 
body, a lamp amongſt the Egyptians be- 
ins the Hieroelyphick of life, And there- 
fore they that could not procure ſuch 
lamps, were yet carefull ro have the 
image and repreſentation of themingra- 
ved on their Tomes, 

Others conceive them to be by way 
of gratitude to thoſe infernall deities, 
who took the charge and cuſtody of 
their dead bodies, remaining alwayes 
with them in their Tombs, and were 
therefore called Dis manes. 

Others are of opinion, that theſe 
lamps were onely intended to make 
their ſepulchres more peaſant and 
lighcfome, that they might not ſeem 
to be impriſoned in a diſmall and un- 
comfortable place, True indeed, the 
dead body cannot be ſenſible of this 
light, no more could it of its want of 
buriallz yer the ſameinſtin& which did 


De Lucer- 
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excite it to the deſire of one, did allo 
occaſion the other, | 
Licetus concludes this ancient. cu-'} 
ſtome to have a double end, 1. Po 
Ltick, | 


| 
| 


| Cap.1i2 Mechanicall Motions, 


| | Lich, for the diſtinQion of ſuch as | 


opinion amoneſt them, that the ſouls 


T= greateſt difficulty of this en- 


245 


were nobly born, in whoſe monu- 
ments only they were uſed, 2, Na- 
tural, to preſerve the body and ſoul. 
from darkneſs; For. it was a common 
alſo were much converſant abdur thoſe 
places where the bodies were buried, | 


> — —_— 4 —_— 


Gan, XL 
| The moſt probable conjeture how theſe 


lamps were framed, 


| 


- quiry doth confiſt in this laſt par- 
ricular , concerning the manner how, 


| Duomedo 


fas, 


or by what poſhble means any ſuch | 


perpetual flame may be contrived. 
For the diſcovery of which, there 
are two things to be more eſpecially 
conſidered, 
1, The ſnuffe or wiek, which muſt 
adminiſter unto the fl ime, 


The oyl,- which muſt nouriſh 
it, 
R 3 For 


KK 


| 
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For thefirſt, it is generally granted 
thar there are divers Gabſtances which 
will retain fire without conſuming : fach | 
is chat minerall which they call the 
Salamanders-awool, faith our learned 
* Bacon. Ihſe cxpertus ſum wvilles Sals- 
mandy « non conſums, faith f Foarchinuas 
Fortins. And * Wecker from his own 
knowledge affirms the ſame of plume- 
allum, that being formed into the | 
likeneſſe of a wiek, will adminifter 
to the flame, und yet not conſume it 
ſelf Of this nature likewiſe was that 
which the Ancients <d call aun 
vivum, or asbeftinum : of this they 
were wont to make parments , that 
were not deſtroyed , but purified by 
fire z and whereas the ſpats or foul- 
neſfe of other cloaths are waſhed out , 
in thele they were uſually burnt @- 
way. The bodies of the ancient Kings 
were wrapped in {uch garments when | 
they were put in the funcrall-pile, | 
that cheir aſhes might be therein pre- | 
ſerved, without the mixture ot a- 
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ble, as other texnils, but from a ſtone | 
| called 4viientws , which being brui- 
ſed by a hammer, and its earthy na- | 
ture ſhaken out, retains certain hairy 
ſubſtances, which may be fpun and 
woven as hemp or flaxe, Pliny ſayes, 
that for the precionfneſſe of it , it did 
almoft equall cheprice of pearls, Pan- 
| cirellns tels us, that it was very rate | 74 
and eſteemed precious in ancient times, | ** | 
| but now is ſcarce faund or known in | ' 
| any places, and therefore he reckons | | 
it amongſt the things that are loſt, 
| But L, V 1U0S affirms, chat he hath often In Auguſt, 
{een wicks made of it at Paris, and , 
the ſame mater woven intoa napkinar |, ;*** 
| Lowdime, which was cleanſed by being | 
burne inthe fire. 

'Tis probable from theſe varions 
relations, chat there was feveral} 
forts of ir, ſame of 2 mare precious, 
other of a baſer kinde, that was 
found -in Cyprus, the deſerts of Iadia, 
Jand a certain Province of 4Afia: this 
beings comman in {ome parts of Pa- | | 
ly, but is fo ſhort and brittle, that 
it cannot be ſpun into a thred, And 
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| therefore is uſefull onely for the wieks | 
| pe1gid. | of perpetuall lamps, faith Boetius de 
& gemmis,| Boot, Some of this, or very like it, I 
62-6294. | have upon inquiry lately procured 
and experimented, But whether it 
be the ſtone Asbeſtus, 'or onely plume- 
allum, 1 cannot certainly afirm, For 
it ſeems they are both ſo very like, 
as to be commonly fold for one ano- 
ther (faith the lame Authour, ) How- 
ever it does truely agree in this com- 
mon quality aſcribed unto both; of be- 
ing incombuſtible, and not conſumable 
| by fire: But yet there is this incon- 
yenience, that it doth contra ſo much 
tul:ginous matter from the earthy parts 
of the oyl, (though it was tryed with 
ſome of the pureſt oyl, which is or- 
dinary to be bought) that jn a very 
few dayes it did choak and extinguiſh 
the flame. There may poſſibly be ſome 
chymicall way foto purifie and defecate 
this oy], that it ſhall not ſpend into a 
looty matter, 

However it the liquor be of a 
cloſe and glutinous confiſtency, it may 
| burn without any ſnuffe, as we ſee 

in; 
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| in Camphire, and ſome other bitu- 
minous ſubſtances, And it is proba-! 
ble that moſt of the ancient lamps 
were of this kind, becauſe the exaQeſt 
relations (to my remembrance ) do not 
mention any that have been found with 
ſuch wieks, 

But herein will confiſt the greateſt 
difficulty, to find out what invention ' 
there might be for their duration. 
Concerning which there are ſundry 
opinions, 

' Saint Aſtin ſpeaking of that lamp 
in one of. the Heathen Temples, 
thinks that it mght either be done by 
Magick, the Devill thinking there- 
by to promote the worſhip and e- 


dedicated, or elſe that the art of man 
might make it of ſome ſuch materi- 
all, as the ſtone Asbeftus , which be- 
ing once enkindled, will burn with- 
| out being conſumed, As others (faith 
he ) have contrived as great a won- 
der in appearance, from the naturall 
virtue-of another ſtone, making an i- 
Ton-nrlnge ſeem to hang in the air, by 

rea- 
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reaſon of twa load-ſtones, the one be” 
ing placed in the ſceling, the other in 
the floor. 

Others ate of opinion that this may 
be effected in a hollow veflel , exact- | 
ly luted or ſtopped up in all the vents 
of it, And then, if a lamp be fup- 
poſed to burnin it, but for the leaſt 
moment of time, it muſt continue fo 
always, or elſe there would be a Yecs- 
um, which nature is not capable of, It | 
you ask, how it ſhall be nouriſhed, it is 
anſwered, that the oyl of it being turn- | 
ed into ſmoak and vapours, will again | 
be- converted into its former nature ; 
For otherwiſe, if it ſhould remain 
rarified in ſo thin a ſubſtance , then 
there would not be room enough for 
that fume which muſt ſucceed ir ; and 
ſo on the other fide, there might be 
ſome danger of the penetration ol bo- 
dies, which nature doth as much ab- 
hor, To prevent both which, as | 
it is in the chymicall circulations, 
where the ſame body is oftentimes 
turned from liquor into vapour, and 
from yapour into liquor again Þ | 

in] 
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in this experiment,” the ſame oyl ſhall | 
be turned into fume, and that fume| 
ſhall again convert into oyl, Always 
provided , 'that this oyl' which neu- 
riſhes the lamp, be ſuppoſed of ſo 
cloſe and tenacious a ſubſtance, that 


will be the more leiſure for nature to. 
perie& theſe arcalations, According 
' to which contrivance, the lamp with- 

in this vefld can never fail, being al- 
ways. {upplyed with ſufficient nou- 
riſhment, That which was found in 


| mentioned by Zaptiffa Porta, is thought 
ko be made aiter ſome ſuch manner as 
TIS, | | 
' . Others conceive it poſſible to ex- 
tract ſuch an oyl out of ſome mine- 
aals, which ſhall for a long ſpace ſerve 
| to nouriſh the flame of 2 lamp with 
very little or no expence of its own 
ſubſtance, To which purpoſe ( ſay 
they } if gold be diſſolved into an un- 


&wous humour ;, or if the radicall | 


moiſture of that merall were ſepara- 
ted, it might be contrived to burn 


may ſlowly evaporate, and fo there | 


the Ile Neſs, , incloſed in glafle viall, | 
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(perhaps: for ever, or at leaſt) for ma». 
| Ny ages. cogether, without being con- 
| fumed, . Forit goldir felt ( as experi-: 


ence ſhews) be ſo untameable by the-| 


fire, that after many melrings, and vi- 
 olent heats, ic does ſcarce diminiſh, 'ris 
' probable then, that being diſſolvedin- 
'ro an: oylie ſubſtance, it might for 
| many hundred years together continue 
\ burning. - 7 


| _ Thereis a little chymical diſcourſe , 
to prove: that Urim and Thummim is 


to be:mae_ by art; 'the Author of 
| this: Treatife affirms that place, Gey, 6; | 
16, where God-'tells Noah, a window | 


ſhalt thou make in the Ark, to be: very 
| unficly rendred in our Tranſlation: a 
| window , becauſe .the . Original. word 


| nn" onifies properly | ſplendor or: 
lights and: then beſides the air being || 


at- that time fo extteamly [darkned 


; with the clouds of that exceſſive rain, | 
| 2 window could be-but: of very'little | 
uſe- in regard of light, unleſſe: there | 


| WELE ſome. other help for it ; Erom 


whence he conjectures that both this h 
ſplendor, and fo likewiſe the Urim | 
and F 
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and Thummin were artificiall, chymi- | 
call preparations of light, anſwerable to 
theſe ſubterrancous lamps, or in his 
own phraſe, it hath che aniverſall ſpirit 
fixed in a tranſparent bedy. 

Ic is the op nion of Licetrs ( who |[P* Lucer- | 
hath more exaRly ſearched into the | 0,24 
{ubrilties of this enquiry ) chat fire | 
does. not need any humour for the | 
nouriſhment of, it, but onely to de- 
tain it from flying upwards, For be- 
ing it ſelf one of che chief elements 
(faith he out of Theophraſius) it were | 
abſurd ro think that it could not ſub- 
fiſt without ſomething to feed it, As 
for that ſubſtance which is conſu- 
med by it, this cannot be ſaid to fo- 
ment or preſerve the {ame fire, but | 
onely to generate new, For the|{ 
| better underſtanding of this, we muſt | 
obſerve, that there may be a threefold | 
{proportion betwixt fire, and the hu- 
|mour or matter of ic, Eicher the. hu- } 
mour does exceed the ftrength of the 
fire, or the fire does exceed the hu- 
mour ; and according to both theſe, | 
the flame doth preſently vaniſh. o 

elſe 
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| elſe laſtly, they may be both equal 
| in their virtues, ( as it is berwixt the 
radical! moiſture and naturall heat in | - 
| living creatures) and then neither of |; 
' them can overcome or deſtroy the o- 
| | ther, 
"Thoſe ancient lamps of fuch long 
duration were of this later kind, But | 
| * | now, becauſe the qualities of heat or | | 
cold, drinefſe or moiſture in the ambi- 
ent air , may alter this equality of | 
| proportion betwixt them, and make 
one ſtronger then the other ; there- 
fore to prevent this, the Ancients 
| did hide theſe larsps in ſome Caverns 
| of the earth, or cloſe monnments: | 
And hence 1 is ir, that at che opening | 
of theſe, the admiſſion of new air un- | 
to the lamp does uſually cauſe fo great | 
an inequality betwixt the flame and ||| 
the oyl , that it is preſently exrin- |ſ/; 
ouiſhed, I. 
| But fill the greateſt difficulty re-(| 
| ' mains, how to' make any fach exzxQ} 
| proportion betwixt an unRuous bu- 
-mour, and ſuch an' ative quality, as' joy 
pu heat of fire,: ot this equality- be-[” 
| ing 
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ing made, it 1s yet a further difficul- | 
ty, how it may be preſerved, To 
which purpoſe , Licetus thinks it 
poſſible to extract an inflamable oy! 
from the ſtone Asbeſtns, Amiantus, or 
the metall-gold, which being of the 
ſame pure and homogeneous nature 
with thoſe bodies, fhall be ſo pro- 
portioned unto the heat of fire, that | 
It cannot be conſumed by ir, but be- 
ing once inflamed ſhould continue for 
many ages, without any ſenſible dimi- 
Auction, 

If it be in the power of Chymiſtry | 
to perform ſuch ſtrange effe&s , as 
jare commonly experimented in that | 
-| which they call auram falminans, one 
\{cruple of which ſhall give a lowder . 
|| blow, and be of greater forcein deſcent, | 
then half a pound of ordinary gun- 
| powder in afcent ; why may it not | 
be as feaſible by the ſame art to ex-'1 
tract ſuch an oy] as is here enquired 
-Natter: Since it muſt needs be more | 
Fdifficule ro make a fire which of its 
own inclination fhall tend doywn- 
wards, then to contrive ſuch an un- 
| c:uoUus 
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| tuous liquor, wherein fire ſhall be 
maintained for many years without any 

new ſupply. z Oh 
Thus haveT briefly ſet down the re- | 
lations and opinions of divers learned 
men concerning theſe perpecuall lamps, 
of which, though there have been fo 


refiſt any violence of weathers, others 
being eaſtly extinguiſhed by -any little 
alteration of the air, ſome: being in- 
cloſed round about within glaſſe, others 
being open; ) yet now they are all of 
them utterly periſhed amongſt the o- 
ther ruines of time; and thoſe who are 
| moſt verſed in the ſearch after them 
have onely recovered ſuch dark 'con- 
jectures, from which a man cannot 
clearly deduce any evident principle 
Ker may encourage him to'a particular 


many ſundry kinds, and ſeverall wayes: |: - 
ro make them, ( ſome being able-to'|. 
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| Concerning ſeverall attempts of contr1- | 


all Motions. 


of}. « | S0 | 


eng a perpetualt motion by mazneticall 
U/Htues. | 


T He ſecond way whereby the ma- 
2 king of a fp oagres motion hath | 

been attempted, is by magneticall 
virtues ; which are not withour ſome 
ſtrong probabilities of proving effe- 
ctuall ro this purpoſe - eſpecially | 
when we confider chat the heavenly 
revolutions, ( being as the firſt pat- | 
tern imitated and aimed at in theſe 
attempts) are all of them performed 
by the help of theſe qualities, This | 
great orb of earth, and all the other | 
planets being but as ſo many mag- | 
neticall globes endowed with ſuch 
various and continuall motions, as | 
may . be moſt agreable to the pur- | 
| 


pofes for which they were in-<n1ed, 


|} And therefore moſt of the Anthouts, 


who treat concerning this invention, 
do agree, that the likelieſt way to et- 


S Ir 


V| fe& it, is by theſe kind of qualities. | 
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It 1n Bettinrs(Apiar,9 Progym,5 pro,i1,) 
that a magneticall giobe or terella, 
being rightly placed upon its poles, 
would of it ſelf have a conſtant ro- 
tation , like the diurnall motion of 


the earth ; But this is commonly ex- 


ploded, as being againſt all expert- 
ence, 

Others think it poſſible, ſo to con- 
trive ſcverall pieces of ſteel, and a 
loacſtone , that by their continuall 
attraction and expulfion of one ano- 
ther, they may caule a perpetuall re- 
volution of a wheel; Of this opini- 
on were * Tai(ſner, ® Pet, Peregrinns, 
and ©Cardan, out of Antenins de Fan- 
tis, But D, Gilbert, who was more 
eſpecially veried in magnetical expe- 
riments, concludes it to be a vain and 
groundlefle fancy, 

Bur amongſt all theſe kind of in- 


yentions, that is moſt likely, wherein 


a loadſtone is ſo diſpoſed, that it ſhall 


draw unto it on a reclined plane, a 


buller of fteel ; which ſteel, as it a- 


4 
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It was the opinion of Pet: Peregrine, 
and there is an example pretended for | 


[cenics. 
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ſcends neer to the loadſtone, may be 
contrived to fall down through ſome 


unto the place from whence art firſt 
it began to move ; and being there, 
the loadſtone will again attrat it 
upwards , till coming to this hole it 
will fall down again: and ſo the mo- 


| more eafily conceivable by this ft- 
Sure, 


mi 


WO ; 
IwmCk 


hole in the plane, and fo to return} 


tion ſhall be perpetuall, as may be 


IL 
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Suppoſe the loadſtone to be repre- 
ſented at 4 B, which though it have 
not ſtrength enough to attract the bul- 
let C, diretly from the ground, yet 
may do it by the help oftheplane Z F ; 
Now when the bullet is come to the | 
top of this plane, its own gravity 
(which is ſuppoſed to exceed the 
ſtrength of the loadſtone ) will make 

it fall into that hole at Z: and the 
| force it receives in this fall will carry 
{ it with ſuch a violence unto the other 
| | end of this arch, that it will open the 
paſſage which is there made for it, and 
by its return will again ſhut it, ſo that 
the buller, ( as- at the firſt ) js in 
the ſame place whence it was attra- 
Qed, and contequently muſt move per. 
petually, 

But however this invention may 
ſeem to be of ſuch ſtrong probability, 
yet there are ſundry particulars which 
may prove it ſufficient , For, 

1, This bullet of ſteel muſt firſt 
be touciied and have its ſeyerall poles, 
| or elſe there can be little or no at- 


| traction of ir, Suppoſe C in the ſteel | 
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and to 3B, In the attraction C D, muſt 
always be direted anſwerable to 4 B, 
and {o the motion will be more diffi- 

cult, by reaſon there can be no rotati- 
on or turning round of the buller , but 
it muſt ſlide up with the line C D, an- 
ſwerableto the axis A B, 


2. In its fall from Z to G, which | 


is motus elementaris, and p: roceeds 
from its gravity, there muſt needs 
be a rotation of it, and fo 'tis odds, 
bur it happens wrong in the riſe, he 


poles in the bullet , being not in the | 


ſame direQion to thoſe in the magnet ; 
and it in this refluxe it ſhould fo tall 
out, that D ſhould be directed to-. 


wards B, there ſhould be rather a flight | | | 


then an attraftion, fince thoſe two 
ends do repell and not draw one ano- 
. 

If the loadſftone 4 B, have {o 
- ſtrength that it can attract the 
bullet in F. , When it is not rurned 
round, bur does only flide upon the | 
plane, whereas its own gravity would | 


to be anſwerable unto A in the ſton», 


roul ir downwards : then it is evident, | | 
S-:2 the 


k 
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b, 


the ſphere of its aRtivity and ſtrength 
would be ſo increaſed when it approa- 
ches much neerer , that it would not 
need the affiſtance of the plane, bur 
would draw it immediatly to it (elf, 

without that help , and ſo the buller 
would not fall down through the hole, 

but aſcend to the ſtone, and conſequene- | 


ly ceaſe its motion, For if the load-_ 


ſtone be of force enough to draw the | 
buller on the plane, at the diſtance F 3, 
then muſt the ſtrength of it be ſut- 
ficient to attract it immediatly unto 
it ſelf, when it is fo much neerer as 
E B, Andif the gravity of the buller 
be ſuppoſed ſo much ro exceed the 
ſtrength of the Magnet, that it cannot 


draw: it directly when It is 1o near, 


then will it not be able to attra&t the 
buller up the plane when it is ſo much 
further off, 

So that none of all theſe Magnetj- 
call experiments , which have been as 


yet diſcovered, are ſufficient for the 


gm 
— — 


effecting of 2 perpetual motion | 


though theſe kind of qualities ſeem | 


. | moſt conducible unto it, and per- 


haps 
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| Cay, XIV. 
| The ſeeming probability of effefting 4 
continuall motion by ſolid weights in 
Wh. hollow wheel or ſphere. | 
THe third way whereby the ma- 
2 king of a perpetual motion hath 
been attempted, is by the naturall 
affeRion of gravity; when the heavi- 
| vineſſe of ſeveral bodies is fo con-' 
trived, that the ſame motion which' 
| they givein their deſcent, may be able, 
to catry them up again, | 
Bur againſt the poſſibility of any 
ſuch invention, it is thus obje&ed by 
Cardan; All ſublunary bodies have 2 <4: 
 dire& motion either of aſcent or de- D- Y.r 
ſcent , which, becauſe it does refer ro runs. 
| ſome tearm , therefore cannot be per-' 
pernal, but muſt needs ceaſe, when ic 
is arrived at the place unto which it 
naturally tends, | 
| 1 anſwer, though this may prove 
| chat 
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that there is no natural motion of 
any particular heavy body , which' is 
perpetual, yet it doth not hinder 
but that jt is poſſible from them to 
contrive ſuch an artificial revolution 
| as ſhall conſtantly be the cauſe of it 
ſelt. 

Thoſe bodies which may be ſer- 
| viceableto this purpoſe, are diſtinguiſh- 
able into two kinds, 

1. Solid and conſiſtent, as weights 
oi merall, or the like, 
| 2, Fluid or ſliding, as water, fand, 
&C. 

Both theſe ways hate been attem- 
| pted by many, though with very lit- 
tle or no {accefle, Other mens con- 
42- Find. | jeftures in this kind you may ſee ſer 
down by divers Authots, It would be 
[c.4. & 7.| tO tedious to repeat them over, or 
* fet forth their draughts, I ſhall one- 
2 ly mention two new ones, which (if 
| [I am not over partial ) ſeem alto- 
| gether as probable as any of theſe 
' kinds that have been yet invented; 
2nc till experience had eiſcovered their 
| deteEt and inſufficiency, I did cer- 

tainly / 
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eainly conclude them to be infallible, 
The firſt of theſe contrivances was 
by ſolid weights being placed in ſome 
hollow wheel or ſphere, unto which 
they ſhould give a perpetual revoluti- 
on, For ( as the Philoſopher hath 


on can properly be perpetual, 

But tor the better conceiving of this 
invention, it is requiſite, that we 
rightly underſtand ſome principles in 
Trochilicks, or the art of wheel in- 
ſtraments; As chiefly, the relation be- 
twixt the parts of a wheel, and thoſe 
of a ballance; the ſeveral proportions 
in the Semidiameter of a wheel, being 
an{werable to the ſides in a ballance, 
where the weight is multiplied ac- 
cording to its diſtance from the cen- 
ter. 


Thus 
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largely proved) onely a circular moti- | 1 
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| Thus ſuppoſe the center to be ar 
A, and the Diameter of the wheel 
DC, to be divided into equall parts 
(as is here expreſſed) it is evident ac- 
cording to the former ground , that 
one pound at C, will equiponderate 
to five pound at B, becauſe there is 
ſuch a proportion betwixt their ſe- 
veral diſtances from the Center, And 
it is not material whether or no 
theſe ſeveral weights be placed hori- | 
zontally, for though B do hang on | 
then \ 
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then C, yetthis does not at all concern 
the heavineſs, or though the plummet 
C, were placed much higher then it 


ſtill retain the ſame weight which jr 
had at C, becauſe theſe plummets ( as 
is the nature of all heavy bodies) doe 
tend downwards by a ſtraight line - 
| So that their ſeveral! gravities are to 
| be meaſured by that part of the ho- 
rizontal Semidiameter, which is diret- 
ly either below or above them, Thus 
when the plummet C, thall be moved 
either to G or H, it will loſe; of its 
former heavinels, and be equally pon- 


lance at the number 3, and if we ſup- 
| poſe it to be ſituated at 7 or X, then 
; the weight of it will lie wholly upon 
| the” Center, and nor ar all conduce to 
' the motion of the wheel on either 
ſide, So that theſtraight lines which 
paſſe through the diviſions of the dia- 
meter, may ſerve to meaſure the heavi- 
neſs of any weight in its ſeveral fitua- 
tions, 

Theſethings throughly confidered, 


- ir 
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is at Z, or lower at F, yet would it 
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derous as if it were placed in the bal. | 
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| it ſeems very poflible and eafie for a 
man to contrive the plummets of a 
wheel, that they may be always hea- 
vier 1n their fall, then in their aſcent . | 
and fo conſequently that they ſhould 
give a perpetual. motion to the wheel 
it ſelf : Since it is impoſsible for 
that to remain unmoved , as long as 
one fide in it is heavier then the 0- | 
ther. 
| For the performance of this, the 
| weights muſt be ſo ordered, 1, That 
in their deſcent they may fall from the 
Center, and in their aſcent may riſe 
nearer tO it, 2, That, the fall of each 
plummet may begin the motion of that 
which ſhould ſucceed it, As in this 
tollowing Diagram. 
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Where there are 16 plummets, $ 
in the inward circle, and as many in 
the outward, ( the inequality being 
to ariſe trom their ſituation, it is 
therefore moſt convenient that the 
number of them be even,) The eight 
inward plummets are {uppoled to be 
in themſelves ſo much heavier then 
the other, that in the wheel they may 
be of equall weight with thoſe a- 
bove them, and then the fall of theſe 
will be of ſufficient force to bring 


A down 
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| down the other, For example, if the 
outward be each of them 4 ounces, then 
the inward muſt be 5, becauſe theout- 
ward is diſtant from the center 5 of || 
thoſe parts, whereof the inward is 
but 4, Each pair of theſe weights 
ſhould be joyned together by a lictle || 
ſtring or chain, which muſt be faſtaed || 
about the middle berwixt the bullet and 
the center. of that plummet, which 
is to fall firſt , and at the top of the 
other, 

When theſe bullets in their deſcent || } 
are at their fartheſt diſtance from the || | 
center of the wheel, then ſhall they 
be ſtopped, and reſt on the pins 
placed to that purpoſe; and foin their. 
rifing, there muſt be other pins to || 
| keep them in a convenient poſture 
and diſtance from the center, left ap- 
proaching too neer unto it , they | 
thereby become unfit to fall, when 
they ſhall come to the top of the de- 
ſcending fide, | 

This may bz otherwiſe contrived 
with ſome different circumſtances, 
| but they will all redound to the ſame 
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effet, By ſuch an engine it ſeems| | 
very probable, that a man may pro- 
duce a perpetual motion, The diſtance | 
of the plummets from the center in- 
creaſing their weight on one fide, 
| and their being tyed to one another, 
cauſing a conſtant ſucceſhon in their 
falling. _ | 

But now, upon experience I have 
found this to be fallacious, and the 
reaſon may ſufficiently appear by a 
calculation of the heavineſſe of each 
plummet, acording to its ſeverall ſcj- 
tuation; which may eaſily be done by | 
| thoſe perpenciculars that cut the dia- | 
meter, ( as was before explained, and 
| 1s here expreſſed in five of the plum- 
'| mets on ,the deſcending fice, ) From 
ſuch a calculation it will be evident, | 
that both the ſides of this wheel will | 
| equiponderate , and fo conſequently 
that the ſuppoſed inequality, whence 
the motion ſhould proceed, is but 
| imaginary and groundleſs, On the 
deſcending fide, the heavineſs of each 
plummet may be meaſured according 
to theſe numbers, ( ſuppoſing the di- 
ameter 


We - —_— 


a 


ameter of the wheel to be divided into 
twenty: parts, and each of thoſe ſub- 
divided into four.) 


The outward The inward 
Plummets, _ plummets, 
| O | I © 


IO © | 
24, 7 2 19 
7...) 3 © 


On the aſcending fide the weights 
are to be reckoned according to theſe 
degrees: 


The outward, The inward, 
I- 3 S 4 1 ) 


9 © 
$.3\-5 "® > Tiks 
© © 

The ſumme of which laſt num- 
bers is equall with the former, and 
therefore both the ſides of ſuch a 
wheel , in this ſituation will equi- 
ponderate; 
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If it be objeRed, that the plum- | 
met A ſhould bee contrived to pull 
down the other at B, and then the de- 
ſcending fide will be heavier then the | 
other: | 

*For anfwyer to this; it is conſidera- 
ble; 

1. Thar theſe bullers towards the 
top of the wheel, cannot deſcend rill 
they come to 4 certain kind of incli- | 
nation, G 
2, That any lower bullet hanging |; 
upon the other above it, to pull ic 
down, muſt be conceived, as if the | 
weight of it were in that point where | | 
irs ſtring rouches the upper , at which | 
point this buller will be of leſſe heavi- | | 
neſſe in reſpe& of the wheel, then if it |» mi 
did reſt in 1ts own place: So that both (-- f 
the ſides of it in any kind of (ſituation |. | 
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may equiponderate. | 
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Cap, XV. 
of compoſing a perpetuall motion by fluid 
weights, Concerning Archimedes his 
water-(crew, The great probability o 
accompliſhing this inquiry by the help 
of that : with the fallibleneſſe of it upon 


experiment, 


Hat which I ſhall mention as the 
Tis way, for the triall of this ex- 
| periment, is by c2ntriving 1t in ſome 
water inſtrument ; which may ſeem 
| a'together as probable and eafie as 
| | any of the reſt, becauſe that element 

by reaſon of its fluid and ſubtile na- 
| ture ( whereby of its own accord it |. 
| ſearches out the lower and more nar- 
row paſſages) may be moſt pliable to 
the mind of the artificer, Now the 

 uſuall means for the aicent of water 
| . . 
| is either by Szckers or Forces, or ſome- 
thing equivalent thereunto z; Neither 
| of which may be conveniently applied 
unto ſuch a work as this, becauſe there 
is required unto each of them ſo much 
or more ſtrength, as may be anſwera- 
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 bleto the full weight of the water that | 
is to be drawn up ; and then beſides, 
they move for the moſt part by firs 
and ſnarches , ſo that it is not eafily | 
conceivable, how they ſhould conduce | 
unto ſuch a motion , which by reaſon 
of its perpetuity muſt bee regular and 
equall, | j | ARE | 

Bur amoneſt all other wayes to. this 
| purpoſe, that invention of Archime- 
des is in comparably the beſt; which is 
uſually called Cochlea, or the water- 
ſcrew, being framed by the helicall 
revolution of a cavity about -a Cy- [| 
linder, We have not any diſcourſe 
from the Authour himſelf concerning 
it, nor is it certain whether he ever | 
writ any thing to' this purpoſe, But | 
if he did, yer as the injury 'of time | 
hath deprived us of many other his ex- | 
cellent works, ſo likewiſe of this, a- | 
moneſt the reft, Nik he, 4 

Athenews ipeaking of that great ſhip !Pipneſeph. | 
built by Hzero, in. the framing of 't.5- þ 
which, there were 300, Carpenters | | 
employed for a year togerher, beſides | | 
| many other hirelings for carriages, | . 
T I... and £4 
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| | | and ſuch ſervile works, mentions this 
inſtrument. as. being inſtead of a pump | 
tor that vaſt ſhip, by the help of which, 


one man might eaſily and ſpeedily 
drain out the water, though it were very 


| deep. 
Bib'ioth. | Diedorus Siculus ſpeaking of this | 
Lt. engine, tels us, that Archimedes in- 
| vented it when he was in Agypr, 


and -that it was uſed in that Coun- 
try for the draining thoſe pits and 
lower grounds, whence the waters 
of N:lus could not return, #orixre 
S oY7O- T4 6g years nal} wpearty, (faith the: 
ſame Authour,) It being an engine ſo 
ingenious and artificiall , as cannot 
Carden, | be ſufficiently expreſſed or commen- 
[oub:.l.1. | ded, And fo ( it ſhould ſeem) the| 
Il. + Smith in Millain conceived it to be, 
| who having without any teaching or 
information found it out, and there- 
| fore thinking himſelf ro be the firſt 
| inventer, fell mad with the meer joy | 
of it, DTD: 
| | The nature and manner of making | 
Archite8. | this, is more largely handled by Y+- 
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| ning about It, according to equall revo- | 
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The Figure of it is after this manner, / 
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Whereyou ſee there is a Cylinder 
A A, and 3 ſpirall cavity or pipe Wis | 


lutions B B, The axis and centers 
of its motions are at the points C D, | 
upon which being turned, it will {o —_ 
happen that the ſame part of che pipe . 8: 
which was now lowermoſt, will pre- | 
ſently becom? higher, ſo that the 
water does aſcend by deſcending, a- 
ſcending in compariſon to the whole 


(inſtrument, and deſcending in reſpe&t 
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of its ſeverall parts, | This being one 
of the franget wonders amongſt 
thoſe many, wherein theſe Mathema- 
| tical arts do abound, that a heavy 
- body ſhould riſe by falling down, and 
| | the farther ir paſſes by 1 irs own natu- 

 ralmotion of deſcent \ by ſo much high- 
| er ſtill ſhall ir aſcend ; which though 
it ſeem ſo evidently to contradict all 
reaſon and Philoſophy yertin this in- 
ſtrument it may be manifeſted both by 
demonſtration and ſenſe, 
| Thispipe or cavity for the matter 
of it, cannot eaſily be made of merall, 
by reaſon of its often turnings ; but 
| for trial, there might be ſuch a ca- 
vity, cut in a column of woed, and 
afterwards covered over with tin- 
plate, Eh 
| For the form and manner of ma- 
| king this ſcrew , Yitruvius does pre- 
{0g theſe two rules - 
Thar there muſt be an equali- 
'n "obſerves betwixt the breadth of 
| the pipe, and the diſtance of its {e- 
veral circumvolutiuns, 

2, Thar there muſt be ſuch a pro- 
b: | _ portion, 
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 ſtrumentc, and its elevation, as is an- 


_— — —— ee mm RR 


portion betwixt the length of the. in- | 


{werable to. the Pythagoricall Trigos, 
If the Hypotenuſall, or Screw be 5. the 
perpendicular or elevation muſt be 2, 
and the baſis 4. 
However ( with his leave) neither 
of theſe proportions are generally ne- 
cefſary, but ſhould be varied accord- 
ing to other circumſtances, As for the 
breadth of the pipe in reſpect of its re- 
volutions, it is left at liberty, and 
may bee contrived according to the 


Bavid Ri- 
vill.Com. 
in Archim. 
operd. ex- 
ter, 


quantity of water which it ſhould con- 
tain, Thechiet thing to be confidered 
is the obliquity or ..cloſeneſſe of theſe 
circumvolutions, For the nearer they 
are unto one another, the higher may 
che inſtrument be erefted; there being 
no other guide for its true elevation bur 
this. 
And becauſe the right underſtan1- 
ing of this particular is one of the 


— 


Ame 


principall matters that concern the | 


uſe of this engine, therefore I ſhall 


a 


— 


endeavour with brevity and perſpi- 
cuity to explain it, The firſt ching 


T 4 to 
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| clination theſe Helicall revolutions of 


ing ſuppoſed to bee double unto the 


by which the revolutions on the cy- 


to be inquired after is what kind of in- 


the cylinder have unto the Horizon, 
which may be thus found our, 


Ao et Fs. 


% 


Let 4 3B repreſent a Cylinder with 


ewo perfect revolutions in it, unto| | 


which cylinder the perpendicular 
line C D 1s equall: the baſis D E be- 
compaſle or circumference of the 
cylinder, Now it is certain that the 
angle C 3 D, is the fame with that 


linder gre framed , and that the line 
EC, in compariſon to the baſis E D, 


does ſhew the inclination of theſe| 
{| revolutions unto the Horizon, The 


orounds and demonſtration of this 
are more fully fet down by Guidms 


| Ubaldus , in his Mechanicks, and that | 


__ other] 
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other Treatiſe -De Cochles , which hel 
writ purpoſely for the explication of 
this inſtrument, where the ſubtilties 
pt it are largely and excellently hand- 
ied, : 

Now if this Screw which was be- 
fore perpendicular, be ſuppoſed to 
decline unto the Horizon by the an- 
gle F BG, asinthis ſecond Figure; 


= 
DA <-___—_— 0 
_ 


— 


then the inclination of the revolutions ' 


in-it, will be increaſed by the angle | 
{ED H, though theſe revolutions will | 
ſtill remain in a kind of aſcent, ſo that | | 
water cannot be turned through them. | 


F-. = 7 . kw --] 
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See a fur- 
cher expli- 
cation of 
this in {#- 
hbaldus de 
Cochleas,l.z 
we 25, 


K—oamn. 


But now if the Screw be placed fo 
far declining, that the angle'' of its | 
inclination. F BG, be leſle then the 
angle ECD, in the triangle, as in 
this other Diagram under the for- 
mer; then the revolutions of it will |} 


deſcend to the Horizon, as does the 
line EC, andin ſuch a poſture, if the 
Screw be turned . round , water will 
aſcend through its cavity, Whence 


it is calle to conceive the certain de- 
clination wherein any Screw muſt be 
placed for its own conveyance of wa- 
ter upwards, Any point betwixt H 
and D, being in deſcent, but yet the 
more the Screw declines downyards 
towards D, by ſo much the more vra- 
ter will be carried up by it. 

It you would know the juſt quan- 
tity of water which every revolution 
does contain and carry , according to 


any inclination” of the cylinder , this 
may be. eaſily found by aſcribing on 


it an Ellipſis, parallel to the Horizon 
which El:pfis will ſhew how much of 
the revolution is empty, and how much 


full. 
The \ 
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The true inclination of the Screw 
being found, together with the cer- 
rain quantity of water which every 
hel;x does contain; it is further con- 


ſtrument does aſcend naturally of it 
{elt without any violence or labour , 
and that the heavineſle of it doth lie 


the cylinder, both its fides being of 
equall weight ( ſaith Ubaldys;) So that 
(it ſhould ſeem) chough we ſuppoſe 
each revolution to have an equall quan- 
tity . of water, yet the Screw wlll 


fiderable, that the water by this in- | 


chiefly upon the centers or axis of | 


remain with any part. upwards ( ac- 
cording as it ſhall be ſet ) withour | 
turning it ſelf either way, And there- 
fore the leaſt ſtrength being added 
to either of its ſides , ſhould make it 
deſcend, according to that common 
Maxime of Archimedes ; any addition 
will make that which equiponde- 
rares with another, to tend down- 
wards, 

But now , becauſe the weight of 


this inſtrument , and the water in it 
does lean wholly upon the axis, 


hence 


Deg&/Equir 
poxd. Sup 


poſ.3. 
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| henceis it ( faith baldss ) that the gra- 
ting and rubbing of theſe axes againſt 

the ſockets wherein they are placed , 
will cauſe ſome ineptitude and refiſten- 
cy to that rotation of the cylinder ,| 
which would otherwiſe enſue upon | 
the addition of the leaft weight to any 
one fide ; But ( ſaith the ſame Author) 
any power that is greater then this| 
refiſtency which does ariſe from the| 
axis, will ſerve for the turning of it 
round, 

Theſe things conſidered together, it 
| willhence appear, how a perpetual mo- 
tion may ſeem eaſily contrivable. For 
-|if there were but ſuch a water-wheel 
| made on this inſtrument, upon which 
| the ſtream that is carried up, may fall 
in its deſcent it would turn the ſcrew 
round, and by that' means convey as| 
much water up, as is required to move 
it, ſo that the motion muſt needs be 
continual , fince the ſame weight | 
which in its fall does turn the wheel, 
is by the turning of che wheel carried 
| up again, | 
| Or if the water falling upon one 
A wheel | 
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wheel would not be forcible enough for 
this effe&t , why then thete _ t be. 
two or three, or more, according as | 
the length and elevation of the inſtru- | 
ment will admit ; By which means the 
weight of it may bee ſo multiplied in 
the fall, that it ſhall bee equivalent 
ro twice or thrice that quantity of 
water which aſcends, As may be more 
plainly diſcerned by this following 
Diagram, | | 


Where 


| 


1 


OC, 
k % 
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' . Where the figure L 2, at the bots- | 
tome does repreſent a wooden cylin- 
der with helicall cavities cut in it, 
which at A B, 1s ſuppoſed to be co- 
vered over within tin plates, and three 
water-wheels upon it H 1X, The 
lower ciſtern which contains the wa- 
ter being C D, Now this cylinder 
being turned round , all the water 
which from the ciſternaſcends through 
it, will fall into the veſlell at Z, and 


on the water wheel #, ſhall conſe- 
quently give a circular motion to 
the whole Screw : Or if this alone 
| ſhould be too weak for the turnin 
of it, then the ſame water whic 
fals from the wheel H, being recei- 
ved into the other veſſell F, may 
from thence againe deſcend on the 
wheel 7; by which means the force 
of it will be doubled And if this 
be yet inſufficient, then may the wa- 
ter which fals on the ſecond wheel 
1, be received into the other veſſel! 
G, and from thence again deſcend on 
the third wheel at Xx: and fo tor as 
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from that veſlell being conveyed up- | 


There is 
another 
like con» 
'rivance 
ro this 


Hier. 4+ 
Progym.1. 
Prop. 10, 
but with 
much lc} 
advantage 
then *cis 
here pro= | 
poled. 


purpoſe In | 
Pt: Beni8n. | 


many 
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many other wheels, as the inftrument 


oreiter diſtance of theſe three ſtreams 
rom the center or axis, by which they 
are made ſo much heavier, and be- 
ſides, that the fall of this outward 
water is forcible and violent, whereas 
the aſcent of that within is naturall ; 


Beſides all this, there is thrice as much 


up by it ub, 
But on the other fide, if all the 


as to ſerve unto ſome. other uſefull 
delightfull ends, 


vention, I could ſcarce forbear with 
Archimedes to cry out wenze ivenxa; It 


 effeQing of a perperuall motion, that 
nothing could bee ſo- much as pro- 
bably objzeted againſt it : But up- 
on triall and experience I find ic 


| altogether inſufficienc for any- fach 


I 


man ad. 


———______ 


purpole 


1s capable of, So that beſides the. 


water to turn the Screw, as is carried 


water falling upon one wheel, would 
; be able to turn it round, then half of 
2-1 je would ſerve with two wheels, and | 

* 'Tthereſtmay beſo diſpoſed of inthefall, | 


When I firſt thought of this In- | 


ſeeming ſo infallible a way for the | 
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purpoſe , and that for theſe two rea- | 
ſons: 

I, The water that aſcends will not 
_ any conſiderable ſtream in the 

2, This ſtream(though mulciplyed) 
will not be of force enough to turn a- 
bout the Screw, 

I, The water aſcends gently and 
by intermiſhons, bur it falls continu- 
ately and with force; each of the 
three veſlels being ſuppoſed fall at 
che firſt, chat ſo the weight of the | 
water in them might adde the grea- 
| ter ſtrength and (wiftneſſle to the}. 
ſtreams that deſcend from them ; 
| Now this {wiftneſle of motion will | 
| canſe ſo great a difference berwixrt | 
them , that one of thele little ſtreams | 
may ſpend more water in the fall, 
| then a ſtream {ix times bigger in the 
| aſcent, though -we ſhould ſuppoſe | 
| both of them to be continuate; How | 
| much more then, when as the aſcen- ! 
| ding water is vented by fits 3nd 
intermiſhons , every circumyolution ; 
yoiding onely ſo much as is con-- 
Ty” Y______ tained) 
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' tained in one Helix « And in this par- 


ticular, one that is not verſcd in theſe 
kind of experiments, may be eaſily 
deceived, | 

But ſecondly, though there were 
ſo great a diſproportion, yet notwith- 
ſtanding the force of theſe outward 
frreams, might well enougli ſerve for 
the tu-ning of the Screw, if it were 
ſo that both its ſ1/es would equipon- 
derate the water being in them (as 
Ubaldus hath zffirmed,) But now up- 


on farther examination , we ſhall find 


this aſſertion ot his , to be utterly a- 
eaink both reaſon and experience, And 
herein {Joes conſiſt the c>ict miſtake 
ot this concrivaace For the aſcend- 
in {12e of the S3rew is made by the 
water contained in it ſo much heavier 
then the deicending ſide , that thefe 


outward ſtreams thus applyed, will not 


be of force enong to make them equi- 
ponderate, much lefſe to, move the 
whole, As may be more eafily diſcer- 
ned by this ſ1gure, 


Where 
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Where A B, repreſents a Screy7 
covered over. CD EF, one Helix ot re- 
volution of it, C D, the alcending 
fide, E D the deſcending fide. the 
point D the middle, The Horizon: | ; 
| tall line C F, ſhewing how muca of 

the Helix 1s filled with water, w/2z, | 
of the aſcending fide, from C the be- | | 
oinning ot the Hel:x ro D the middle | 
of it; and on the deicenJing fide, | 
trom D the micdle, to the point 6G, | | 
wiere tne Horizontal Joes cat the | 
Helix, Now it is evident that tins | | 
latter part D G, is nothing near {o | | 
much, and conlequently not fo heavy | 
| as the other D ©, And thus is it | 
in all the other revolutions, which as | 

they are either more or larger, fo | 
| V 2 will 
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| that theoutward ſtreams which deſcend 


| will the difficulty of this motion be 
increaled, Whence it will appear, 
muſt be of ſo much force as to coun- 
tervail all that weight whereby the 
| aſcending ſide in every one of theſe 
revolutions does exceed the other ; 
And though this may be effeted by 
making the water-wheels'larger , yet 
then the motion will be ſo flow, that 
che Screw will not be able to ſupply the 
outward ſtreams, _ 
There is another contrivaice to 
this purpoſe mentioned by Kircher 
de Maenete, |, 2. p. 4, depending upon 
|che heat of the Sun, and the force of 


| winds, but it is liable to (ach abun- 
| 


; dance of exceptions, thart it is ſcarce 
| worth the mentioning, and does by no 


| 


2Enuous artiſt, 

Thus have I briefly explained the 
probabilities and dete&ts of thoſe ſub- 
tle contrivances, whereby the making 
of a perpetu:l] motion hath been ar- 
tempeed, I would be {oath ro diſcou- 
|rage the enquiry of any ingenuous 
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means deſerve the confidence of any in- | 


artificer, 
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artificer, by denying the poſhbility of | 
effecting it with any of theſe Me- 
chanical helps But be (I conceive) Te | 
if rhoſe principles which concern the |J;, 1** } 
| ſlowneſle of the power in compariſon 
to the greatneſle of the weight, were | 
rightly underſtood , and throughly | 
confidered, they would make this ex- 
periment to {ſeem (if not altogether 
impoſſible, yet ) much more difficult 
then otherwiſe perhaps it will appear. 
However, the inquiring after it, cannot 
but deſerve our endeavours, as being | | 
one of the moſt noble amongſt all theſe ; 
Mechanical ſubtilties, And (as it is in | 
the fable of him who dugge the Vine- 
yard, for a hid treaſure, though he did 
not finde the money, yet he thereby 
made the ground more fruitfull, ſo ) 
though we do not attain to the effect- 
ing of this particular, yet our ſearch- 
ing after it may diſcover ſo many 0- 
ther excellent {ubrilties, as ſhall abun- 
dantly recompenſe the labour of our | 
enquiry, 
And then beſides, it may be ano- | 
ther encouragement to conſider the 
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Daedalus - Of, 


doe raviſh and ſublime the thoughts 


ments, Archimedes was generally fo 
taken up .in the delight of theſe Ma- 
| themnaticall ſtudies ot' this fatniliar 
antics xs, | Siren, (as Plutarch ſtiles them) that 
 [ovrize he forgot both his neat and drink, 
[17, {and other neceſſities of nature , nay, 
Merci, | that he neglected the ſaving of his 
FoanTT-. life, when that rude ſoldier in the 
ves, Chi, | -.? | et 
: Hiſft.z5. pride and haſt of victory , would 
Paer. not give him leiſure ro finiſh his 
x | demonſtration, What a raviſhment 
was that, when having found out 
the way. to meaſure Hiers's Crown, 
he leaped out of the Bach, and (as 
it he were ſuldenly poſſeſt ) rin na- 
ked up and down crying na wgnra | 
It is ſtoried of Thales that in his 
joy and gratitude for one of theſe 
Mathematical invenyentions, he went 
preſently to the Temple, and there 
offered up a ſolemn ſacrifice, And 
Pythagoras upon the like occaſion is 
related to hav- lacrificed a hunJred 
 [oxen, The juſtice of providence ha- 
| ving 


? 
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| pleaſure of ſuch ſpeculations , which | 


with more clear angelicall content- | 
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ving ſo contrived it, that the pleaſure | 
which there is in the {ucceſſe of ſuch 
| inventions , ſhould be proportioned to 
the great difficulty and labour of their 
inquiry, 
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